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and therefore tne amino acid) is vers frequent. reaching 
c at 70% of ali known mutants determining 
ns gistnoution in Europe is shown in figure 
frequency at bimh of the c:sease itself is 
well known, bur is found. on the average, in 1 of 
COG of ai. births in Ewrope. It varmes somewhat from 
cuniry to country, but the frequency of a genetic disease 
1S NCL aiwans easy to estimate accurately. 
Very recent cata indicate that the relative frequency of 
common allele for evsue fitrosis (A F-508) is espe- 
ly high in a relatively smail sample of Basques (see 
fig 2.14.10). The geographic spread of the frequent allele 
is cuife similar to the first synthetic map for Europe and 
therefore :o that of the Mesolithic (pre-Neolithic) Euro- 
pean gene pool. The conclusion would be that the mosi 
cormumon cystic fibrosis allele in Europe is older than the 
spreac of agriculture and must have been especially fre- 
quent among Mesoiithics. while most other alleles come 
from the Middle East or originated in Europe after the 
Neolithic diffusion. 









Fig. 2.14.10 Ge 

: bution in Eurone 
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Many of the polymorphisms confemn 
malaria and other diseases may de oe 
put the great maiority of polymorp 
nave studied in secticns 2.10 ace 23 are ee IT, 
nearly ail continents and cherefore must have aniedatec 


the spread of am.h. Onis a few are known at tne 
DNA ievel. and it is impossible to say whether: ¢:ffer- 
ent mutations are hidden oe ae same ane. Tee 


100 RFLPs studied in section 2.4, however, are likey 
to have had a unique mutational origin, and the grea: 
major.ty of them are found in all continents (exceo: 
the Americas which have not yet been studied for 
these polymorphisms). There are reasons te think chat 
most human polymorphisms are much older than the 
date of spread from Africa. Theoretically. in the ab- 
sence of selection, the average age of poiymorzhisms 
is Comparable to that of the species. An estimate of the 
average time of appearance of the mutant allele of tial- 
lelic human RFLPs is 700,000 years (Mountain et al 
unputl.). 


2.15. A ERIEF SUMMARY OF HUMAN EVOLLTION 


The analysis of phylogenetic trees has used many 
different sets of data: nuclear polymorphisms tested by 
electrophoresis or immunological techniques, restriction 
fragment polymorphisms of nuclear genes, and mito- 
chondnal DNA. All methods show a somewhat greater 
difference between Afncans and non-Africans than be- 
tween other human groups. and offer some informatior. 
on dates supporting the interpretation that the origin of 
modem humans was in Afnea. from which an expan- 
sion to the rest of the world started about 100 kva. The 


interpretation rests on the assumption that evoluticnary 
rates are reasonably constant. Some further comfort 15 
derived from the consideration that the rates involved 
in the evolution of polymorphisms of nuclear genes and 
those of mtDNA are different; the first are determined 
mostly dv differences in gene frequencies separating two 
populations, and the second by numbers of mutations 
separating two individuals. The dates to which they lead 
for the bifurcation of Africans and non-Africans art 
different, being of the order of 100 kya and 200 kya 
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wans im which these cates were 
difference should de expected. with the 
he Srst by an amount that nas 
ated on 
the basis of t ions. Allin all. there 1s 
pasic agreemen: between the trees obtained with mIDNA 
and with nuclear markers. the latter giving much more 
detail. It is worth remembering thal caming ine mi 
shonerial ancestor “Eve” has generated the false beiiet 
hat there was a time when there was only one woman 
alive. 

On the question of piace of ongin. the archaeological 
field is divided. A number of paeoanthropoiogists believe 
that modem numans onginated in Afnca, from which they 
spread to the rest of the werlc beginning about 100 kya. 
This is in agreement with the genetic data. A fairly large 
number of anthropologists reserve their opinicn. Another 
group believes that the evclution of Homo saziens, and 
perhaps even its predecessor H. erectus proceecec in par- 
allel al, over the Old World. and there was no expansion 
from Afnica. The mitechondma! data are. at this point, the 
most useful in helping to resect his hypothesis. given that 
the origin of extant types of Asian mtD®_A ts mere recen: 
than this hypothesis would imply. 

It is not yet possidig. however. to exclude 
a part:a! particigation of archaic H. sapiens f 
World. New cata and methods of anaivs: 


this direction. Whats very 
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the limited genetic exchange that couic 
in earlier times 
pand rapiciy overa 
more in tune with the .cea of specific expans! 
nuclear ares of ongin. Such expansions must 
determined $s some important advantage, biciogical or 
cultural. It is not difficult to accept the idea that the 
expansion of moder humans must have been strongly 
influenced by :he possession of greater skills in commu- 
nication by language. This increased ability to commu- 
nicate is likely to have been extremely useful in favoring 
exploration and travel to unknown lands. Other technical 
improvements may have favored a trend to expansion. 
Although modern humans have now been found to have 
lived outside of Africa (in the Middle East) by about 100 
kya, humans of this time in both Africa and the Middle 
East were biologically very similar to modern humans 
but culturally much less developed than at the time the 
real expansion began. perhaps 50 or 60 ky later. Many 
things may have happened in the meantime. in terms of 
cultural maturation and, perhaps. forward and backward 
movements between Africa and West Asia. Neanderthals 
are found in the Middle East after the earliest local ap- 
pearance of modern humans in the same areas, and it has 
been suggesied that they may have gained, or regained. 
lost ground in that period. The time between 100 and 50 
kya (or, perhaps more exactly, between 90 anc 60 kya) is 


is] 
jarge fraction of the Earth’ 


with 
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SF WORLD POPULATIONS Las 
currently a blank from an archaeological point of view 
We hope that new discoveries wil ilummuinate it. At the 


moment. the indications are that at the enc 
period modem humans emergec with a new stone 
nology and startec a radiation that tecx them to Eu- 
rope, Australia and New Guinea, and Amenca. Whether 
they partially mixed with or totaily supplanced eariter 
inhabitants—for example. Neanderthals in Europe and 
archaic H. sapiens in East Asia—is difficult to state pre- 
cisely on the basis of present knowledge. 

Linguistic anc cultural diversity increasec conspicu- 
ously after that time. and the major linguistic families 
probably began less than 50 kya. Most of them are be- 
tween 25 and 5 ky old. Genetic dating of linguistic fami- 
lies can only be approximate, but it agrees with ideas ex- 
pressed by a few linguists. Moreover, the archaeologica. 
record shows increasing diversification. probad.y parallei 
with that of language. 

An unsolved problem 1s determining the route by 
which the East was reached. Differences between Eas: 
Asia and Scutheast Asia make it reasonabie to Aypcthe- 
size that there might have been two routes. one througn 
Central Asia and one through South Asia. Very litte, 
if any. evidence of them exists today (Ag. 2.15.1). 
occupation of Australia and New Guinea was the major 
success story of the southern route. but it eventually iec 
to an evolutionary cul-de-sac, as the separation between 
Oceania and Southeast Asia increased with the nsing cf 
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al 


the sea levels in the times after the last glaciation. It was 
only with the development of new nautical skilis, 5000- 
6000 years ago. by South-East Asian popuiations who 
were also gocd farmers, that the Pacific routes were in- 
creasing'y used In the last 3000-3500 years. the expan- 
sion that generated the colonization of Polynesia begar. 
most probably originating in a nuclear area in Southeast 
Asia. 

There are two weaknesses in the present analysis. 
which will certainly require future work. One of them ts 
the very shor branch linking Caucasoids anc. in paruc- 
ular, Europeans to the phylogenetic tree. One hypothesis 
is that they might have originated from an admixture 
between their southwestern and northeastem neighbors. 
Africans and Mongoloids, between which Europeans 
are sandwiched. One cannot completely exclude other 
hypotheses. Particularly serious is the possible bias re- 
sulting from the fact that almost all known genetic poly- 
morphisms have been detected in Europeans. It will 5e 
important to remove this bias, especially in future data 
collections. Another area‘of doubt is the relationship be- 
tween New Guineans + Australians, Southeas: Asians 
and Northeast Asians. Our results have not settled this 
question unequivocally. It seems likely that the uncer- 
tainty arises becav'se Southeast Asia is poorly known and 
may be heterogenzous, with some populations having an 
important genetic component in common with northem 
Mongoloids and others with people from Oceania. The 
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mow of northern Mongoloids pointing south in 
figure 2.15. ! express these considerations. There are also 
some undeniable physical similanties between norh- 
em and scuthern Mongcoloids. leading one to wonder 
whether they have more in common than shown by the 
tees of sections 2.3 and 2.4. In other words. a fully di- 
chotomeus tree may be unsatisfactory in this part of the 
world, but more abundant and better evidence would be 
necessary for developing this explanation further. 

The passage from Asia to America was later than that 
te Austrailia or Europe. perhaps because it first required a 
genetic and cultural adaptation to the more ngid climates 
of Northeast Asia. Genetic data, however, seem to agree 
with an early arrival, perhaps around 30 kya; possible 
uncertainties are discussed further in chapter 6. 

Throughout the Paleolithic, population numbers re- 
mained small, leaving greater chance for random ge- 
netic dnft to produce considerable diversification. Pop- 
ulation size of a continental or subcontinental area at 
the beginning of expansion may have been on the order 
of 50,000-100,000 individuals. In the late Paleolithic, 
much of human action was in Asia, and the occupation 
of the rest of the world proceeded from this continent. 
Given the greater limitations on life in the north. Asia 
was like a relatively narrow, large landmass developed 
more in longitude than latitude. Because genetic diver- 
gence was subject more to random than selective forces. 
much of the gradient of the human gene pool goes from 

“west to east. The first principal component therefore 





humans in the iast 100 ky. 


extends in this Cirection and exziains 35% 
human variation. showing only moderate. if ans 

ence of climatic factors at the level of the nuciear genes 
Invesugated. but a greater influence on genetic factors : 
volved in the adaptation of bocy build and bodily surface 
charactenstics. which notoriously respond to climate. A 
dichotomy is thus observed between genetic data and 
observations based on the physical constitution, which 
is detectable also on modem and fossii bones. This ¢x- 
plains the discrepancy between the evolutionary histenes 
reconstructed from data on genes and on skulls for. in 
general, anthropometne data). 

On!y in the last 10 ky, perhaps under increasing pepu- 
lation pressure and climatic changes, did humans de- 
velop new food technologies, culminating in several 
different agricultural developments. These innovations 
caused the beginning of more rapid population growth, 
and in some cases of local expansions, which extended 
to ecologically similar areas, allowing the exploitation of 
domesticated plants and animals developed in the three 
major nuclear areas of agriculture. The consequent in- 
creases of population densities began a progressive freez- 
ing of drift effects. Farmers’ expansions, followed by 
those of nomadic pastoralists, contributed in an impor- 
tant way to changing the patterns of gene geography. 
In spite of this, opportunities still remained for the sur- 
vival of much local diversity, especially in refugia. few 
of which have been well examined. 

A major conclusion is that linguistic and genetic ¢v0o- 
lution are closely related. In this chapter we have seen 
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this relationsh: | ievel. but several invest 
fe pteas 


gations On specifc regions Or pecp.e that we examine 
in the following chapters have given similar resuits. The 
main reason for the relanonship is that the evolution of 
poth depend on th istone 


e anc geographic fac- 
ters. We have seen inct di 2 
ble. given that genes can de pamiauy or even almost 
completely repiacec uncer certain conciticrs. and Jan- 
guages can aso be resiacec. Language replacement is 
more likely to happen. perhaps, in recent history. and 
there are well-known examoies of it. One can also ex- 
press the necessity of a relationship between genetic and 
linguistic evolution (and, more generally, cemain types 
of cultural evolution of which the evolution of language 
is a key exampie). considering the similanty of the re.- 
evant mechanisms of transmission. Genes are clearly 
transmited frem parents to chilcren: in tradinonal soci- 
eties, especially in the absence of schools, cultura: trans- 
missior, (unforunately a pooriy investigated subject: see, 
however, Cavaili-Sforza and Fei¢man 198i. Hewlen and 
Cavalli-Sforza 1986} also takes place mosiiy from par- 
i as does, presumacly. the transmission 
of language from generation {0 generation. Two phenom- 
ena transmitted im basicaily the same way are bounc to 
be strongly corre.ate 
In our origina! paper (Cavalli-Sforza et at. 1988). we 
expressed the strong conviction that language must have 
been a great a : considerabiy heipec modem hu- 
mans in their expansion. and that it also may have limited 
or prevented admixture with other forms of humans that 
were jess developed Hnguistically. The linguistic infen- 
ority of the Neanderthals (Lieberman 1975. 1989) is con- 
troversial (Falk 1975). Nevertheless. the extreme com- 
clexity shared by ali existing human languages seems 
likely to be a produc: of a final step in linguistic evolu- 
tion, which peaked in a.m.h. and was spread by them to 
the whole word. An interesting relationship has been ob- 
served by Foley (i991). Using the genetic tree (Cavalli- 
Sforza et al. 1988: and information on the numbers of 
languages per fami.y given by Ruhlen (1987), he has 
shown that there is a very strong linear relation (r = 
0.91) between genetic distance between two groups Sep- 
arated by a node of the genetic tree and the number of 
languages spoken by the two groups together (see fig. 
2.15.2). Although this evidence is indirect, and the cor- 
relation coefficient is biased upwards because the nodes 
of the tree are not independent, it adds to the persua- 
sion that linguistic evolution goes hand-in-hand with the 
spread of moder humans. 
The analysis of the genetics of human populations re- 
quires an enormous mass of information. Unfortunately. 
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relationship between human genetic var: 
ti¢ groups, showing tha: genes and lergy 
diverge in similar ways. If genetic civess 
of the successive major groupings (op) of 
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its retrieval has rarely been organized in an efficient way. 
and the data base available is the result of thousands of 
more or less haphazard collections and analyses of Dlcce 
samples. An essential requirement of a sound analysis is 
that a large number of genes be thoroughly studied in 
parallel on all populations of interest. Today, there have 
been substantial advances in the techniques of analysis. 
unfortunately accompanied by nontrivial cost increases. 
The number of populations that can enlighten us on the 
past history of humanity is shrinking continuously. Only 
perhaps one or two decades remain in which we sull 
have access to these populations. From the point of view 
of genetic history, we are an endangered species, and 
it is essential to avoid delay before taking the neces- 
sary steps to preserve this important knowledge about 
ourselves. 
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6.6. Development in South Ar 

6.7. Physical anthropclogs 

6.8. Linguistics 

i 
6.1. GEOGRAPHY AND ENVIRONMENT 


The Americas. Nomh and South. fom 36% and i2% 
t surface. respective.s. and the:r cumui 


‘ess than that of the largest cengn 








rpulation of the Amencas is only about 

nabergines) of the inhabiants of the 
a5, a quarter that of Asia (which is 60%). 
the time of discovery. the population tes el was com- 
parativel; much .ower, bur is not precisely known. At 
that ime. important pcpuiation densities existed only in 
Mexico ang in the northem and central Andes. Three 
major cemographic changes took place afer discovery 
(MeEvedy and Jones 1978). The native population de- 
creased practically everywhere and is now about 5% of 
the tora! population (much less in North America): it 
alsc underwent considerable admixture in many areas. 
‘and the mestizo population may be almost 20%. White 
immigrants and their descendants became the absolute 
majonty of the populanon in North America (the United 
States ang Canada) and in the southern part of South 
America. African slaves were imported for work on the 
plantations starting in 1650 and grew in numbers in most 
cases. especially in Brazil. Descendants of slaves now 
represent 15%-20% of the American population glob- 
ally, an estimate mace very imprecise by the extensive 
hybridization that took place. As usual, we confine our 
attention to the native populations living in the Americas 
before 1492, and begin by describing the environment. 





ur pe 


North America. Two chains of mountains of very un- 
equal altitude run along the eastem and westem coasts 
of North America: the Appalachians in the east have 
been considerably flattened by erosion, whereas the 





ron? Alaska to ° 
maximurn width, near the fe 
shout one-third of th 

The rest of Norn America is relatively Sat. the centr. 
shield ir the middle is 1400 fee: (427 mi high. on the as- 
erage, Dut it descends in altituce both inthe nomh towarc 
Hudson Bay and in the scutn anc southeast. tc sfecne 
lowlands and the Great Lakes region. The nomnem pans 









of the lowlands have been markec by meraines accumu: 
lated in four maior glacial aévances. the sousherm pant 
vemained ice free and was molded by rivers, of which 
the Mississippi is the most important. 

Because the continent spans ‘atitudes from 68° to 4 
few degrees above the equator. climate and vegeraucn 
are very diverse. The Arctic 1s mestiv a cold deser. 
with only two months in which temperatures exceed the 
freezing point. Below the Arctic, in southern Canada, the 
climate is temperate and cool with frosty winters, shor 
springs. and moderately humid and warm summers. The 
continental United States has cold to mild winters. de- 
pending on latitude. and hot summers with ample rain- 
fal). The western United States is very dry except on the 
coast, which enjoys, especially in its southern part, 4 
Mediterranean climate. Central America has little van2- 
tion in temperature with the seasons and has a mid chi- 
mate with abundant precipitation, except in central areas. 
which can be very dry. 

Two-thirds of North Amenca was once forested. “he 
type of trees depending on temperature ang humid.ty. 
The rest of the continent is drier, ».th grassland or desert. 
In the Great Plains of North America. tallgrass praines 
formed the habitat of the bison (often called buffalo} for 
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many millennia. Trot 
in pars of Central - men 
is mostly desem. s 

the souther, jow.ancs The m2f 


poof y 
the climate and ecological conestiens 


To some extent. South Amenca is 
a mirror image of North America. Here too the wesi- 
em mountains border the Pacific and reach astounding 
heights, they go from the extreme nomh to the ex- 
treme south and are wider in the middle. Old. flattened 
highlands occur in the east in northem Gu:ana anc in 
southern Brazil. Between these highlands is a very wide 
lowland, the Amazon basin. The Amazon basin occupies 
all the northeastem part of the continent and is covered 
by tropical rain forest. having very abundant precipita- 
tion and little change in rain or temperature throughout 
the year, A relatively small fraction. about 10% of the 


South America. 


6.2. PREHISTORY: OCCUPATION OF AMERICA 


The prehistory of America is shorter than that of any 
other continent, and its beginnings are more obscure 
despite enormous interest among scientists who have 
contributed to the research. Thus. there is considerable 
uncertainty regarding the origins of native Americans 
and. as is often the case, uncertainty generates discus- 
sion to the point of passion. 
















Fig. 6.1.1 Vegeration zones in Amer: 
ica (Jennings i983) 


basin, is excelient for agriculture (“yarzea”) because 
-s floodeé vearly when the rivers are high. bei is rc 
continuously sebmerged. so that it is naturativ fertuizes 
every year. but the rest (“tecTa firme’? lends itself less to 
agriculture. Where the precipitation 1s not so heavy, the 
temperatures are higher and the seasons change, gene:- 
ating trepical savannas common [to the Orinoco basin. 
just northwest of the Amazon in the Brazilian plateau. 
Farther south is dry forest: and still more to the south 
lies the basin of another great nver, the Parana. Major 
grassland areas are the Pampas of northem Argentina. 
farther south lies the Patagonia desert. 

The Andes vary in climate and flora, depending on al- 
titude and local conditions, from tropical forest to grasses 
and plants of small and medium height (“paramos”), to 
steppe (“puna”) that reach the snow line. The extreme 
south, at a latitude of 56°, has glaciers and mountains, 
and a frigid climate. 
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There is essential agreement on the idea that the 
peopling of Americas took place with the passage of 
nomadic Siberian hunters from Northeast Asia to Alaska 
(Fagan 1987). Other hypotheses have posited extraordi- 
nary journeys —for instance, from Africa to America oF 
from America to Polynesia—but they are not supportec 
by hard evidence (Bellwood 1979). One problem, how- 





ever, 1S that among (he cides: sites these that are less 
in Ccispute «but certainly net entirely accepted} are in 
Scuth America. Moreover. there are cniy a few Siberian 
ses that mas have deen inhabited by pioneers who 
later occupies Nema America Well-est abuse Siberian 


sites are more recent than the oldest erican sites, 
which are few and difficult te date. The idee American 
sites are not accertec Cy some archaeciogists. whem oth- 


Vv 

ers accuse of maintaining unreasonac: y magn standards 
(Bray 1988). Briefly statec. there is strong disagreement 
between archaeciogisis whe = elieve that the earliest en- 
ty into North America was 30-35 kva (there have even 
been claims of earlier sites). and those who are prepared 
to accept, cn the basis of present evidence a frst date 
of entry of 1S kya. We briefly review here some of the 
maior finds that are generally accepted and indicate the 
major controversies. 

There is sunstantial agreement on the lack of evidence 
of archaic Homo sapiens er eartier types in America. 
AL wide.. accented Amencan site detes fotlow the dis- 
appearance ¢ esi mnais i. Euroce anc in Northeast 

eno finds s epporing the migration to 
America of Horan types prececing ana somicaily modem 


irred 30-12 kva. with a peak at 
environment cf Amenca ard 


retion from Siberia to Amer- 


c 
2.1}. glagiers occupied 





s (fig. 6 
d Fi of the nomh-central United 
cae climates were found in 
uch lower lantudes than at present. 


Gaciziec area 


Exposed commrentai snet 
Tanea 
Taga 

Temperate an forest 


Temperale cec:cuous forest 


Uncitferembaied praine, grassiand 
SON, Seppe and cesent 


Unerterentated aipine formauons 
Desen 


= Ge ee tropical deocuous 


NY Tropecal ran forest 


RSs 


SEMIN ACI. 
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Uncitterentagied Canboean formations 
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The tropical forest had a someshat smailer extension, 
especially in South America. 

An ice-free cormdor is betiesed to have 
(ween tre easter edge of the Rockies ar. 
mense g.cciers occupying the centra! and eastern pars 








of Caraca, Dut the environmental conditions were un- 
doubteciy fairiy frigid in the corridor. Perhaps 1 


portantly, at the presumed time of the crossing, 
iine was iower. due to water being retained in th 
ice. This exposed the continenzal shelf along the 
causing the temporary disappearance of the Bening sirat. 
A wide anc flat land bridge, Beringia, ices the strait 
connecting Asia and America. and is believed to have 
existed between 25 and !5 kya. It is not comelets!y 
ciear what the conditions for life were on Bering:: 

was protatiy a largely treeless land with grasses. cu 
birch, and shrubs, a mosaic of steppe and tundra. I: 
was ccle and drv with strong winter winds. Neverthe. 
ae nets were SHOT OU: oo Ors antelor 








Winou it, the passage 
made dy beat. but direct ey en 
sage by water is ciffcuit to find and. in ti 
not Deen discovered, 

Conditions that permitted crossing from Asia te 
America Dv land existed for seme ume ae mas have 


ocs. s¢me by land and some along tt Ke. coast, The c.imate 
in Berngia was probably never too attractive. altmough 
perhaps not very different from that of the S:berian re- 
gions of c 


crngin, and it may have served as an icone 





Fig. 6.2.1 Glacial environment in the 
Americas about | kya (Jennings | 982) 
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ro continee Migrat.on .n an eastern anc, Analis. southem m Russian steppes north of the Black Sea: amenz che 
direction. later, the best known lived at Meziric’ ne Dniece: 
Severe! Siberian sites could have been homes of the 18-14 kya (Fagan 1987). Some of their too’s are similar 
ancestors cf the early Americans to the “microblaces” made in Northeast Asia at that time. 
1. About 20 xva. in Malta and Afontowa. in southern 2. At the cave situate¢ near Dyukhia: (also srelled 
Siberia (see Fe. 6.2 Diuktai), near the Aldan River an affuent of the Lena, 





deer hunters simi.a a culture was found that was dated at 1-12 kya. By 
l4 kya, this culture hac already spread even farther 
north, up to the Arctic Gcean where a mammth bury- 
ing ground was found at 71° latitude in Berelekh. The 
Giscoverer belieses its beginning to be earlier and trace 

the origin of these peoole to northern China. The Diuk- 
tal people usec microblades but, unlike Malta people, 
aiso made bifacial tools (Fagan 1987). Microblades were 
used for inset tools and appeared in northemm China 30 
15 kya; they became common in Japan and perhaps Ko- 
rea in the later part of this period. 

3. A third site is Ushki Lake in Kamchatka where the 
oldest dates are around [4,000 B.c. The early Ushki cul- 
tures used stone-tipped spears, perhaps bows and arrows. 
The late Ushki culture (12,000-10,000 b.¢.) is similar to 
the Diuktai culture, but more advanced. and has pecu- 
liamues of its own. A burial of a husky cated to 11 kya is 
the oldest northem find of a domesticated doz and may 
have been connected with the use of dog sleds. Many 
sites farther nomh on the Chuckchi peninsula (see fig. 
6.2.2) seem to delong to the late Ushki culture and show 















A. Mala Fo We tee some intermeciacy with Alaskan sites (Dikov !988, 

. Bes : ae The earliest archaeclogical scenario in Norh America 

D. Berelex” i AKMaK agra: includes sites in central Alaska (fig. 6.2.2) and oth- 

=. UStk waxe v O'S Crow ers in the continental United States (in the pars shat 
Fig. 6.2.2 Arcnaeslogical sites in Paleotichic Siteria and were not glaciatec at the time) and Mexico (figs. 6.2.2. 
Alaska Fagis, .$87. Dekos 1988 6.2.3. Tooi finds at Old Crow Flats in the normtbhem 
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Fig. 6.2.3 Paieo-Indian sites in America 
(Fagan 1987; Guidon 1987). 
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Yukon (Canada) near the Alaskan border are undcubt- 
eciy human, but the date cf 27 ky claimed for them is 
Gisputed because it comes from. animal bones. and there 
iS MO consensus thai thes were “modifed” by humans. 
A human artifact made of done that had an older date 
has deen redated to 13.9 kya. Arother site close to Old 
Crow. Blue Fish Cave, has bones with dates of iS.5 Kya 
and 12 kya. .n acdition tc humar. artifacts, including mi- 
croblaces simitar to those of the Diuktai caves. A lower 
layer at Biue Fish has proken bones datea 3.000-10.000 
years earlier, but signs of human Occupation are not as 
clear as for the later ‘ayers. 

Many sites in Alaska have been dated to 12-10 kva: 
they contain bifaces and/or microbiades reminiscent of 
the Siberian cultures (Denali complex. Dry Creek. Ak- 
max). In summary. there js no evicence on which agree- 
ment has deen reached that Alaska was occupied by hu- 
mans before 1$ kya. 

-n the central United States. there was a Major explo- 
sion of archaesiog:ca! finds marked by projectile point 
named after the Clovis site, which is dated to the period 

| 3-11 kya. There are. however. severai finds olcer 
than Ciovis. A conservative analysis by Fagan (1987; 
lists afew places that are pre-Clovis and in his view more 
Satisfactory (see location of sites in fig. 6.2.3): Fort Rock 
Cave, Oregon~ 13.25 kya: Wilson Butte Cave, Idaho— 
13-14.5 kya: Meadowcrof: Rocksheltes, Pennsvivania— 
mcre than 12 kya fup to 16.175 kya: Adovasio et al. 
i$82y Linie Sait Spring. Flonda— [2 kya, 

Accorcing to MacNeish (1978), Mexico has dates 
greater than 30 kva associated with chopping-chopper 
tools. Scllowed Os a phase 30-14 kya with bone tools and 
a unifacial industry (see criticism in Fagan 1987). Other 
archaeologists also believe dates eartier than 15 kya for 
Mexico and South America (see ajso Lynch 1990). Here 
we cite four major examples of early dates for South 
American sites. 

The Pikimachay Caves in Perm have a more reliable 
later Occupation at 14 kya and ar older one at 20 kya 
considered less reliable. 

Dates of i4,200=1150 at Alice Boer Site in south- 
central Brazil] are more reliable than those of earlier 
tools from a lower layer at the same site, dated to 2040 
kya. Pedra Furada in the northeastem Brazilian plateau 
(Guidon 1987) has yielded various layers with signs of 
human occupation, the oldest of which was dated to 32 
kya. Monteverde (south-central Chile) is an open settle- 
ment with excellent conservation. The people there were 
mammoth hunters living 12-14 kya. 

It is difficult for nonarchaeologists to form a final 
Opinion at this stage, but wide disagreement obviously 
exists among specialisis. It is understandable that there is 
little tendency to rely on radiocarbon dates especially if 
they are unique, have high standard error, or come from 
samples that could have been contaminated with older 
matenial. Other often-cited objections are that the strat- 








ifcauicn is imperfec:, 


implements uncenan 
’ 





n. T 
ang totally satisfactory, sites in N 
one ci the motives for the resistance = 

antener to 14 kya or JS Kya sears in Centre’ cs: 
Amenca. The idea that there ‘5 toc ShOM an cnter, 
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could weil have covered distances of mans incus 
miles in a period of !00¢6 years. In fact. the who'e 
ney from the extreme north to the extreme scurh 





have taken about that long (Marin 1973). The rrodiems 


Vel 


that arise from accepting the hypothesis of this exiremely 
rapid displacement are of two kinds: the humters had [sr 
tle Ume to adjust to new environments if they move 
$0 quickly from north to south across suck a wid 
diverse continent, and they must have reorecuce: 


a 
v 
A 
oy 


high rate in order not to diitte themseives toa much in 
the race toward the south. Approx:ma: 
Cate, however, that the Aypethes:s of : 





netic consequences of this rapid advance are ciseg 
in the last section of the chapter. The orcb! 
lon to new environments must nave been sme 
the availability of the same prey (mammoth. mas 
anc probably others) throughout ch 
that South Amenica was occupied + 
from the Pacific or the Atlantic Ocean, is more a # 
to accept. Whatever trace of African genes hearers 


ameng living people. it is much more hkeiy to have 
orng:nated from admixture with African siases afte 
sixteenth century. The Pacific islands cidses: to § 
America are quite far away and were eccupied oniv 
late, in the last two thousand years, 

There is no problem with the essentials of the Clo- 
Vis culture, which developed around 13.5 kya on the 
Great Plains of North Amenca and ‘lasted for abour S00 
years. It is marked by mammoth and bison Sutcher- 
ing places, where bones of other animals are also occ2- 
sionally found. The mammoths were killed with spears 
headed with projectiles that had characterisucally uted 
stone points and were given additional thrust ty using 
spear-throwers (known as arlarl). This culture takes its 
name from Clovis, one of the iMportant sites; it was sup- 
ported by a scarce and scattered population. Its origin 's 
uncertain: its end coincided with the disappearance of 
mammoths from the plains. Shortly thereafter, these an- 
imals disappeared from all of America along with sev- 
eral other large mammals that became extinct between 12 
and 10 kya, including the mastodon (another elephant). 
the saber-toothed cat. the horse. several camels. giart 
Sloths. and others (Grayson 1987). One large mammal 
that survived and was still flourishing on the Great Plains 
until a few hundred years ago is the bison. 

The disappearance of the big mammals has received 
Gifferent interpretations. Martin (1973) suggestec that it 
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was cue te overkill thac started in Noma Amenca and 





was COMES nes in South America Dy numters tnat occu- 
pied the w! irsuit of this pres. This 
hypothes: is Certainis simplisuc 

listens overk.) mas been advanced as an explana- 
tion for many Sales extinctions thar ha te a Sed t 
this time in many paris of the worl: eee svernunt- 


ing may ! : cause, it seems lixely that 
the change o: ostglacia period also had a 
strong impact oy erate ner und ecalogica! aerauons. 
Evidence that ic affected the fauna comes from the ob- 
servation that large extinctions of bircs alsc occurred at 
the same time. whereas small mammals survived anc 
changed the: range. Moving to other, more acceptable 
envircaments was certainiy a mode cf adaptation to cli- 
matic change ‘Gravson 1987) that was not equally open 
to large animais. The bison. however. couic survive de- 
cause if was not bound by its digestive system to eat 
only the sal! grass cf the archa:c praines ‘but aiso the 
short grass that repiacec it im postglacial times. After 
the cisaprearaace of the mammoths. dison-hunting be- 
came the maicr source of food and ether commodities 
(bones. hides. ete }. Weapons changed somewhat, anc 
new projectile points were cevelopec from the Clovis 
points There ome slow evo.uton in the hunting 
techn ques. Sut in the Plains the bisor remained the ma- 
jer. Seure oF Hlenn:a Oniv the imtroductior 
of the horse an ean gun see, the Spanisn conquest in 
the earls sixiees atec a dramatic change 
The bison then came ver close [0 exuNncuon anc was 
saved only bv protection in government reserves at th 
Beginn ss of this century 

Whatever the first date of entr. between 35 and 15 
kya. it is clecr that thes was more than one migration. 
The Jingu: stic and biological evidence is discussec in 
sections 6.8 and 6.9-6.1 

The oldest migration from Siberia was that of the 
Paleo-Incians. to which the above ciscussion refers, anc 
led to the peop!ing of the entire continent. There may 
have been a series of migrational waves, not simply one, 
or there may even have been a continuous flow. The other 
two migrations were both later and ied to the occupation 
of more limited and well-defined areas in the north. 

Another migration, presumably a second one (15-10 
kya) is named after the Na-Dene family of languages 
spoken by these people. They settled in southern Alaska 
and on the northwestern coast of North America. perhaps 
only a little later than the Paleo-Indians. Much more re- 
cently, at the beginning of the present millennium. some 
Na-Dene groups migrated farther south. 

The third migration was that of the Eskimo-Aleut (ca. 
© kya), whe kept to their Arctic and sub-Arctic habi- 
tats, with the Aleuts occupying the Aleutian islands and 
the Eskimos occupying Alaska and the northern coast 
of North America, spreading later as far as Greenland. 
There are still a few Eskimos in the extreme northeast 
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easier to ft into the gen el archaeo.ogical picture chan 
that of Paleo-Indians. for whom the uncemaints of tne 
time of orgir. (35-15 kya) is likely to be with us some 
what longer. It is poss: me tha: Na-Dene anc Eskimo- 


Aleuts had common ongins in Asia. 
Dikov (1988) has su ae that the iate ain cul- 
ture, dated 10-12 kva and located on the eastern coast 
of the Kamchatka peninsula, shows simianues wie cul. 
tures of Alaska and British Columbia anc may have 
contributed to the Eskimo or the Na-Dene popuiancns 
or both. Dikov also discovered a culture on the south- 
eastem Chukchi peninsula at Puturax Pass. in cicse 
proximity to the Bering Sea, that has a tec hoi 
different from other Asian cultures and simi.ar to that 
of the Gailagrer Flint station in the Brooks ee of. 
northern Aiasxa. It is dated to 10,549= 150 age 
and aiso has similaritues with the culture of ree mgu.a 
(fig. 6.2.2), a small island in the Aleutians near Umnax 
Istand. Me. Ananguia culture is the oldes: Known in the 
8 7 kya). Laughlin (980 


a’ 


Aleunans idated ar 8 
thar Eskimos ard Aleuts both come from Dacia aanc 
that the occupation of the Aleutian Islands began trom 
it. proceeding octh westward and eastward from there. 
The earliest occupancy of the western and easiem encs 
of the chain of isiands is currently dated to 3000 vears 
ago, but the most interesting early sites of these Asher- 
men and sea-rmammal hunters may be submerged. The 
first known date of occupation of Ananguia has also been 
suggested (Laughlin 1980) as the date of separation of 
Aleuts and Eskimos. Fagan (1987) incicated more ccn- 
servative:y a date before 4000 vears ago. While Aleuts 
remained on the islands that carry their name and mostly 
maintained their primary skills in hunting sea mammals, 
Eskimos developed transportation skills across the Arctic 
and hunted not only sea but also land mammals (musk ox 
and caribou). The Dorset culture Jennings 1983) ranged 
from the Northwestem Termtory in Canada to the Hud- 
son Bay. Labrador, Newfoundland. and Greenlan¢e by 
1000 a.c., on the average, but there are signs of earlier 


" occupancy of these regions by a pre-Dorset culture. 


The difference in origin of Na-Dene and Eskimo-Aleut 
remains to be clarified. The coast of the Pacific North- 
west was colonized by. Na-Dene speakers, but the exact 
time sequence is not ‘clear. Queen Chariotte Island. off 
the coast of British Columbia, was continuously inhab- 
ited between 7000 and 5000 years ago, but the area may 
have been occupied earlier. The populations of the north- 
west coast developed a special way of life, reaching high 
densities especially at the mouths of nvers where salmon 
was easy to catch. Their cultures at the time of European 
contact allow us to place them amone the world’s mos! 
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successful Forage’. and they were the sub:ect of classical 
research in cultural anthropology. 

The eastern coast of Greenianc was sentied by Vikings 
coming fror m Norway and Iceland inthe ninth or tenth cen- 
tury ad. dur ine Viking settlement lost contact with aa 
rope anc disappeared in the Afteenth century. Perhap 
thar eariy ume. anc probabiy later aes the Danes setued 
in Greenland ‘heginning in ao. there was some Ce- 
gree of admix:are with neople 0 of Exropean origin 

In summary. there is ule agreemen: about the Arse 
occupation of tne Americas, poss:d.e dates vary from 33 
to 15 kya. There is agreement that :nis Arst migration 
came from Siberia via Beringia and was followed bv 
the rapid occupation of the whole ccntinent by “Paleo- 
Indians.” The next settlement, on the nomhwestern coast 


6.3. BEG.NNINGS OF ACRICULTLURE 


The develorment of human pepulations was very en- 
gual in the various regions of Amemcas. The Paieo- 
Indian nuntere cccupied the continent with extrcorcinary 
rap:city, there later ceve ae loca, hunting tradiicns 
that lasted for millennia in some areas. though inevitably 
with more or less continuous Cultura) change s and peo- 
ple displacements. The posi-Paleo-Ind:an penoc is often 
called the Archaic Pericd or later hunnung-and-foraging 
perce. 
he transition to food procucticn from the forag- 
ne econ my that vs. the huna Ing-gat hernng and. near 
— is sometimes called the 
Forests Peri a it ocedined at very different times and 
in nals wavs in the various regions. In the periods 
preceding agriculture or in its early development. pop- 
ulation density increased somewhat. a stimulus to tech- 
nological advance in food procuction. The development 
of comesticated plants and animals and their adoption as 
staple food was alwavs a relatively slow process, espe- 
cially in the Americas, for reasons that depend in part on 
geography anc in part on the nature of the domesticates 
themselves. Compared with Europe and East Asia, dif- 
fusion of agriculture to neighboring regions was slower 
and more limited. Therefore, at the time of European 
contact, plants had been cultivated for almost 10 millen- 
nia in areas like Mexico and the westem part of South 
America, where important empires with large popula- 
tions had developed. In many other regions, however, 
large numbers of American natives were sull hunter- 
gatherers. This was true in particular of the Northwest 
coast North American Indians, the Na-Dene, and of 
Californians; dut in both regions relatively high popu- 
lation densities had been reached at the time of contact 
and complex societies fad developed, especially among 
the Na-Dene. The density and, according to some, so- 
cial complexizy of these hunter-gatherers were greater 
than in other parts of North America that offered only 


of North America. was between 18 3 
tnbutec to Na-Dene-speaking 
10 kya or later, led to the ccc 
by Eskimos. The three-migrat: 
posed =y Greenberg et a! 11986 : 
anc Ruhien (19927). Itis based on $i 
genetic information, as we sha! mah 
chapter. A group of linguists (sec. 6.8) vi 
poses the interpretation of ling: 
Greenber (see Ruhlen 1987, 
mehiiys.i. 

Other useful oe are 
(1985), Aikens (19903, and Ruhlen (1990. as we 
chapters 54 and §5 of the Goode: Eneycieped: 
Archaeology. 
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Kirk and Sza: 


Margina. rescurces and where agrewture. even ft mad 
been adocted as a partial scurce of food. had ens med 


developm ent. 

The beginnings of agriculture in America are pernap 
suighty later than those in the Middle East and in Ch: 
By the sear 9000 3.p, eee’ e Eastem agnicuiiure Was 








and plant somiescaies ne 
regions with a somewhat similar ec Nome. Initial 2 
opments in Mexico and the nemhem and certra! 
took place in an environment and with domes: 
widely represented outsice the onginal area. ce Sark 
of the original crops had the potential of being easily ex- 
ported io a wide area around that of ongin before deing 
more fully developed, unlike the Middle Eastern demes- 
ticates of wheat. barley, sheep, goats. and cate. In ad- 
dition. agriculture in America began in areas |:ke centra: 
Mexico and the western part of South America (most.y 
Ecuador and Peru), which were to some extent unique o7 
isolated. The Mexican plateau enjoyed a temperate <il- 
mate not found in much drier northern Mexico nor in tne 
tropical forest of the southern part of Central America. 
The Andes were another unique environment in which 
extreme differences in altitude at a short distance fro- 
vided a great variety of small niches, each suitable for 
very different types of economic activities. In time. this 
vanety was cleverly used by what is called a “vertical 
pattern” of exploitation. namely by foraging, cultivating. 
or breeding very different plants and animals at different 
altitudes, often very close together, and exchanging these 
products by a complex network of trade and communi- 
cations. Systems of seasonal migrations aiso developed. 
similar but not entirely comparable to “transhumance™ in 
the Old World. It took time, however, before the social 
and political conditions of these populanons were such 
that the extraordinary variety of available environments 
could be tumed into a source of wealth. 
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Native Amemcans developed 2 great number of do- 
mesticated pianis for a vanety of uses (Pickersgiu and 
Heise’ (9773. Many of them, like maize, potatoes. and 
tomatzes, were expomed to Europe after the:r Ciscovery 

d and acquired pmmary impormance as 
stapie food in the Ole Wore. Other American plants like 
manioc were exported 0 trogica: Africa ana racicai.y al- 
tered the loca! food customs. The firs: plan: domesticatec 
in America may have been the boize gourd (Lathrap 
1977}, at least 9500 but possibly 11,000 vears age, be- 
cause of its usefulness as a water containe:. Maize was 
domesticated from local plants in Mexicc at Tehuacar 
and Tamaulipas around 9500 years ago. but initially — 
and for many thousands of years—it remained a smail 
component of the diet. Originally, maize cobs were one- 
tenth or less the size of moder cots. Cob size grew 
with remarkable reguiarity over the miliennia, presem- 
ably because of artificial selection exercised consciousiy 
or subconscicusis by the breecers. who mss have been 
sysiematicaliy choosing the best cobs for reproducuon. 
At tne time of the Spanish conques: of Mexico, agri- 
culture formed an important pam of the food supply. 
which was augmented by the procucts of hunting anc 
gathenng. It is more oF less arbirrariy assumed that 
ricujture became a major source of food suppiy at a 
miicay” time apout +000 years ago. At thar nme. the 
wiela of maize was sufficient to support a secentary pop- 
ulation, pottery mace us rst appearance then, much 
tatee thar in Europe and Asia. and almos: certainly ince- 
gendeni:s Beans were also domesticated early in Mex- 
ico. with the frst examples 9000~-10.50C years old; they 
are a good compiemen: to the maize diet because they 
supply essential amino acics deficient in maize. Squasn 
was soon added to maize and beans. forming the Amer 
ican. Indian triad of staple foods famous for being nu- 

itionaily well balanced. Potatoes probably came from 
Co'ombia (10 kya;. Cotton was grown for use as a tex- 
tile. Most of these crops could not grow :n tropical envi- 
ronments, such as the lowlands of South America, where 
instead manioc was firs: domesticated. It later spread to 
other areas of tropical forest outside the continent. 

Few animals were domesticated, however. the use of 
dog meat for food may be 6000 years old. The turkey 
is first found in Mexico from 300 s.c. In the central 
Andes considerable use was made of domestic camelids 
(llamas, alpacas). which became increasingly Common 
in the last 8000 years for transportation and meat. Guinea 
pigs were domesticated in Colombia and Peru for meat 
probably in the last 4000 years. Figure 6.3.1 shows the 
sites of earliest domestication in America (Bray 1980). 

At the time of European contact, Amencan natives 
were still in the ston: age: the only widely used metals. 
gold and silver, had almost entirely ommamental appli- 
cations. Some native copper was used for weapons and 
omaments. Even so, at the time of contact. (wo major 
empires with large populations had developed in Mexico 
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Fig. 6.3.1 Distribution of probabie giaces of gary 
domesucation (Bray i930). 


and Peru. Elsewhere. population density wes sili, Low, 
although it had increased in the last millennia over the 
very low censities characteristic of the initial penod. 
The high mobility of the Paleo-Indians aliowed them 
to occupy the whole continent rapidly, but later popu- 
lation growth was slow unui the last two or three muil- 
jennia and increased almost exclusively in areas where 
previous important agricultural development had o<- 
curred. The number of American aboriginals at the ume 
of contact is very imprecisely known and vanes greatly 
with the authors. Early estimates by Kroeber (1939) and 
Mooney (1928) (whose estimates differ little from Kroe- 
ber's) give a total of 1.2 million for all of North America, 
of which the largest components (in thousands of indi- 
viduals) come from California (260), Canada (190), the 
Gulf States (115), and the Plains (100). Later estimares 
are higher. up to $ million for the United States (Russel. 
1987) and 300,000 or more in Canada (Charbonneau 
1984). Meso-America was the most densely populated. 
with perhaps 6-25 million people (McEvedy and Jones 
1978). For central Mexico, Cook and Borah (1971) sug- 
gested a population of almost 17 million in ao. 1532. 
down to 6 million in a.p. 1548 and | million in 1608. 
but Zambardino (1980) corrected the 1548 estimate to 
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muiion in 
Albornez 19. 

The uncertainty of these estimates shouic 
ine. Cansuses are difficult even uncer opuimal con- 
ditions: ar ine ume of conquest, they were rare even in 
Europe and ‘“e7e was neither enough inierest nor iech- 
nical skills them out in the colonies. the oc- 
cupaticn of which remained incomple:e for a iong time. 
In any c2se. Guautaue evicence shows that population 
numbers decined rapicly after the conquest. with the 
spread of epicemics brought by the conquerors anc ine 
destruction of the preexisting civilizations. Later cen- 
suses are therefore of little use. 

Aboriginal population densities largely reflected the 
degree of development of agriculture and social orga- 
nization. being higher where the history of agricultural 
development sas olcer An exception 4as North Amer- 

nonagricultural socieies of the west had 
densities because cf excentionally faver- 


able environments anc advanced scciocultural acapte- 

















tions. By contrast. central and eastem Normh Amenca 
ha onis a chomt agricultural hisicry and had not reacnec 


nigh Gensities at the ume of contact, 
As noted eisewnere (sec. 2.7 2), tie onset of 
nN 


agriculture anc its successive deveicoment is of con 


4 
ee Ste ys 






siderabie imromance from the peint cf view of popula 
uon gen in that the transition from food collection to 


ty decreased the effect of rancom genetic 
anf. it alist altered the pattem of migrauon in many 
ways. 'y reducing individual migration by causing 
the population to become mre secentary. But migration 
was alwavs higher in early agricultural times because ini- 
tial agriculture was of the shifting type (moving to new 
fields as soil fertility was falling or for other reasons; and 
in many areas still remains at this stage. Population satu- 
ration follow:ng initial growth is expected to cause cen- 
tifuga! migration toward new unexploited fields, when 
these are avz lable. setting in a slow wave of advance of 











6.4. DEVELOPMENT IN NORTH AMERICA 


Agriculture arrived late in North America from Mex- 
ico, and never reached the western coast during the pre- 
contact period. For a general overview of the pre- and 
post-agricultural development, it is convenient to dis- 
tinguish four large areas: the West, the Southwest, the 
central region (the Plains), and the East. 

1. The West includes for our purposes California, the 
Great Basin (Nevada and Utah), and the Plateau (Tlaho. 
eastern Washington, and northeastem Oregon). Here, as 
elsewhere. the more immediate descendants of the Paleo- 
Indian hunters had to cope with an environment that was 





the agricutural population toward less dense areas The 
wave of advance of farmers coulc Te 
where cuiivated crops ha 


food, and where strong physica: barmers ik 
or deserts did not impede migranen. Th 


occurred relatively late in Amenca. after 
Period and therefore after +000 vears 8 2 
whether rapid increases of population density in Amer. 
ica causeé major demic expansions as they dic in Eure 
or Africa. Mexican agriculture was born in the high! 
and expanded late ro the nomn. tut itis net clear if: 
was a demic component: the nomhern Mexican desex 
must have acted as a buffer that slowed northward ev- 
pansions. Agriculture probably spread from Mex:cc to 
the soutn. but there may wel. have deen retrograce flow, 
The development that took place in Meso-Americe Fes 


much ir common with that in the norhermn Andes. Daves 
are probably not known in encugh detail to allow study 
of the spread to the south. Lathrap (977). however, 
has given tentative Gates anc cirecuicns of expansion fo 
Certrai and South America. The Andean type of ec 
omy was suitable for the particular environment otek 
Andes. and much of it remained confines to it. Roeser. 
manioc cultivation, which had an 

tropica: agriculture. may have 
near the central Andes. The natural way of communica- 
tion in the South American plains was gong myers. anc 
it is nct surprising if spread in this natura. new 

fast (Lathrop 1977). 

As a direct consequence of the economic ‘Astory 42 
have cuUined—mainly the iate anc limutec expans:en ey 
agriculture —and its highly localizec development. POp- 
ulation density remained low in most areas. and the $0- 
cial structure staved fragmentary, leacing to high genenc 
drift and. with it. high local variation. In the following 
sections. the development of vanous regions before and 
after agriculture is briefly outlined. Surveys of the sub- 
ject and references can be found in Jennings (1983) ard 
in chapter 56 of the Cambridge Encyclopedia of Arcnae- 
ology. 

























we 


becoming warmer and drier. Seven thousand years 
the climate was already similar to the modern one. But 
even by 9000 years ago, there was some evidence of 3 
beginning of local differentiation of cultures. A substan- 
tial development of the foraging population, accomp2- 
nied by a trend toward population increase, began only 
about 3000 years ago but 500 years later in the inverict 
(Aikens 1983). It was once believed that the social sys 
tem was extremely simple, especially in California, but 
this view is being corrected. Without increasing sophisti: 
cation, they would not have eventually reached relatively 


go. 
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were ighly secentary. and there was cystematic 
exchange and trade between local popuaticns. 

2. Agriculture from Mexico movec first to its near- 
est neighbor, the Souchwest. Defined geographically in 
various ways, it usually includes Anzona, New Mex- 
ico. Coloracc, and southern Utah. I: is a verw dry anc 
almost desem area, but ‘n the Archaic Period. and some- 
times ever during the Paleo-Indian Penoc in the easter. 
moiety of the Southwest, there developed cultures of 
foragers that lasted for millennia. until the beginning of 
a secentary-herticultural mode of living in the Formative 
Period. The introduction of some cultigens from Mex- 
ico. like maize, may be as old as 3000 years B P or more: 
a safer date is 2500 g.p (Lipe 1983). The beginning of 
a radically new culture (see fig. 6.4.1) is seer with the 
Hohokam culture in southem Anzona, staring about 
2000 vears ago. According to some, the Hohoxam were 
migrants from northem Mexico. to others, they were lo- 
cal inhabitants who were under cultura! Mesc-Amencan 
influence (Lige 1982). They grew maize. deans. squash 


h cersity and local weaith. The foraging peoples in 
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Fig. 6.4.1 Geographic location of the major Nornh American 
agricultural groups (from Whitehouse and Whitehouse 1975, 
Griffin 1980). A, Fremont; B. Anasazi. C, Hohokam. 

D. Mogollon: E. Middle Missouri: F, Central plains: G, 
Southern plains; H, Onrota; 1, Caddoan Mississippian: 

J, Plaquemine: K, Middle Mississippian: L. Fort Ancient, 
M. Appaiachian Mississippian: N. Hurona: O. Iroquois; 

P. Monongahela. 1, Hopi: 2. Navaho. 3, Zuni, 4. Apache: 
5, Pima: 6. Papago. 





and cotton. made ceramics, and with im 
to colonize a vas: area. The Honckam ar 
ancestral to the Papago and Pima. who 
same general region. The case for com: 
from the Hokoham to the P: 
surong. 

North of the Hohokam, the Anasaz: cu.ture may have 
developed directiv from an earue: Archaic culture that 
lasted through tre millennia (the Oshara}, probably with 
the contribution of migrants. Maize. beans. anc squash 





are wel! documented by 4.0. 600. at which nme the pepu- 
lation, originally rather diffuse, began to collect in smal! 
separate setilements. Between a.d. 900 anc 1100, large 
villages of Pueblo-type appear at Chaco Canyon in north- 
western New Mexico. There were cycles in which large 
villages (Pueblos) were formed, then abanconec coliec- 
tively when the population moved to other places, often 
to form larger pueblos. Ir is believed that the increase 
in village size made it possible to engage in imgation 
works of greater magnitude. Conflicts with immigrants 
to the area like the Apache and Navajo were earlier be- 
lieved to have deen responsible for the movement of 
the pueblos. but it is now known that these Na-Dere 
speakers arrived in the area after A.D 1200. Many new 
settlements were built and suddeniv abancened shorts 
thereafter, at dates that are accurately known thanks to 
the study of deadrochronology, the sequence of mngs in 
trees. The reasons for movement are less clear. Among 
the current explanations for the abandonment of Duet 
is the recent discovery of cooling and drying of the ‘ocs. 
ciimate around a.p 1100, leading these peopie to search, 
for areas more suitable for agriculture Decause more 
water was available. The descendants of the Anasazi 
are the modem Pueblo Indians (Hopi. Zum. etc: 
Lipe 1983). 

Another culture. the Mogolion, stared eas: of the Ho- 
hokam and at about the same time, reached its maximum 
extension around ap. 900. It was eventually absoroed 
into the western Pueblo culture under the influence of 
the Anasazi. Other groups that developed a farming cul- 
ture in the area, and that are not easily identified with 
modem descendants. include the Freemont in Utah. the 
most northem group in the Southwest. 

3. Unlike the Southwest, which is dry, the East enjoys 
considerable rainfall, which favored the development of 
a rich flora and fauna. This area includes the valleys of 
two major rivers (the Mississippi and the Tennessee), 
the Appalachian region. and extends farther northeast. 
In the Paleo-Indian Period, the Clovis hunters were the 
dominant culture, followed by the Dalron culture, which 
clearly derives from the Clovis, but is adaptec to a new 
target, deer. In Paleo-Indian and Archaic times the popu- 
lation was probably scarce and diffuse. made up of smal! 
mobile bands with no capacity for food storage. 

The transition to a sedentary life was spread over a 
long period, and domestication of some native plants, 
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like Sun®ower and amaranth. may have prececed the in- 
troduction of cultigens of Mexican er:gin. An cnnova- 
tion is the buiiding of large mounds as at Poverty Point. 
Louisiana. with dates ranging from 1706 to $70 Bc 
(Jennings 1983). The size of this mource (a diameter 
of 1200 m’ indicates that a degree cf social complexity 
had been reached that mace ssible to build such 
monumental works. Smaller mounds. usually burais. 


are very common. Domesticated sqsash is known from 
the area. but could net have formed an important part 


of the food suprly; maize came s¢mewhat larer Pottery. 
rare in the beginning, was widespread by 700 a.c. The 
population clear'v became more sedentary during this 
period, usually called the Hopewe:han, but ency later 
(a.D. 700-1000) did clear signs of shifting agriculture 
appear (the Mississippian period). still combined. as is 
usua! in initial periods, with hunting and gathering. The 
principal site is Cahokia, near the Mississippi River. al- 
most opposite St. Louis. Missouri. Procuction of maize 
and squash increased. and beans were added around a.D 
100C. Communities ranged in size from 100 to 1000, and 
the larger ones showed indications of social stranfica- 
tion, with chiefs or priests Cirecting ceremorials. mound 
constructions, and agncultural operations. This culture. 
Oneota, spread nomh to nomh-westem Illinois anc south- 
em Wiseersin after 49 1000 and had connections 
with other rearty cultures. Wi . often fortified 








6.5, DEVELOPMENT IN CENTRAL AMERICA 


The early development of agriculture at centers like 
Tehuacdn, south of Mexico City, ard Tamaulipas. north- 
west of the capital, has already been described. The siow 
emergence of an urban civilization reflects the long time 
necessary to develop an efficient agriculture in a chal- 
lenging env:ronment where techniques of irmgation were 
necessary in most of the area. The first indication of wa- 
ter control is in Tehuacdn 6000 years ago. Places dis- 
cussed later are shown in figure 6.5.1. 

In the Formative Period (2500 s.c.-a.p. 300), the ba- 
sis of the Meso-American civilization was laid through 
the development of intensive imgation, astronomical 
observations, ceremonial centers and architecture, and 
hieroglyphic writing. The first great civilization was 
the Olmec (1200-600 B.c.) which developed its great- 
est monuments (the colossal stone heads of La Venta, 
San Lorenzo, and others) in an area of the Gulf coast. 
But the Olmecs established an exchange system that 
greatly extended and unified smaller-scale systems 
existing before in their area and in other areas of 
Meso-America. thus favoring the spread of cultural 
diffusion and trade throughout all Meso-America. After 
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° 
whion after the cisappearance o! or proemnd 
ap became a wide grassland occupied almos: since tne 
beginning by large herdivores. micglarty 41 
numbers of bison Juctuated over the millennia: 
also fluctuations in the Censity of occupations ard th 
chaecicgical record probably forthe same reason. At 
Gap. the archaeciogical complexes follcw one another 
with few ch i 
that time. a 
Cave. Wyoming. there are 38 cistinct fertile levels from 
9300 sears ago to a.d. 1580. indicating interminient, der- 
haps seasonal. occupations for long pereds of ume tlen- 
nings i9$3). Agricultural activity with depencenc 
maize in the eastern Plains (the Plains Village Tradition: 
appeared between a.D. 600 and 1000 in South Dakets end 
nearbs regions. The bison remained imporant, not ons 
as a food source: bison scapulae were used as hoes. There 
were cultural contacts with the Pueblos and with the Cac- 
doan Mississippian, and many villages were forifed. 
In summary. quoting from the Cambridge Enc: clope- 
dia of Archaeology (chap. 57. which. along with Jen- 
nings [:983]. is a good survey of the pencd:, “an Nonmh 
Amencan agricultural developments were re.aiec nision- 
cally and were derived from pmor appearances in Centra, 
Mexico and further south.” The societies of the south- 
east reached the greatest degree of sociai complexity and 
development. 
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the cectine of the Olmecs. imporant cultures and so- 
cieties developed in the valley of Mexico (Cuicuiico 
first. then Teotihuacdn) and in the valley of Oaxaca 
(Monte Alddn}, where major ceremonial centers were 
built. In Teotihuacan (200 3c-a.p. 800), the popt- 
latior. in the later period may have been as high as 
100,000 for the whole valley of Mexico. most of if :n the 
capital. 

The lowlands of Yucatan and Guatemala were occu- 
pied by Mayas, who extended also to the highlands in 
Guatemala. The conditions for agriculture in the Mayan 
regions were quite similar to those of the Gulf coast 
where the first urban civilization, that of the Olmecs. 
had earlier developed. These regions were excetlent for 
sedentary, but not intensive, agriculture with two crops 
of maize a year: Soil fertility, however, is a serious prob- 
lem: it is not clear how the Mayas solved it, but they may 
have employed several different solutions to make slasa- 
and-burn farming more efficient (Jennings 1983). Cer 
emonial centers like Tikal in the Guatemaian low.ands 
and Kaminaljuyu in the Guatemalan highlands began 
developing in 30 and S00 ac, respectively. The Mayan 
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oF: ee, an a 
Teothoacdn. ly was a 


multicentre. hierarchical society. with each center hav- 
od 


culture was strongiy influenced by 


The 


ing majestic religioys anc ceremonial monemenis. 
classical period. Tikat. occu- 


major center in the Mayan (as 
pied an area o: 60 xm- (Jennings !983) anc hac a popu- 
tation of tens of thousands of people. Ovtside the center, 
the population livec in sm ‘i hamlets and was more dif 
fuse. The classical Mayan penod ended abruptly about 
ap. 900 for unknown reasons 

The abandonment anc destruction of Teouhuacan 
started a competition between Mewcan regional cer.- 
ters. in which the Jolrecs. from the city of Tolan near 
Tula in the centrai Plateaz north of Teotinuacan, even- 
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6.6: DEVELOPMENT IN SOUTH AMERICA 


We have already discussed the difficulties associated 
with the very early dates of some South American sites. 
Clovis projectiles. indicating the Paleo-Indian Period, are 
found in most of South America as far south as Patag- 
onia; in the north, at El Jobo, they may even antedate 
those found in North America. The beginnings of agn- 
culrure can be traced to a period between 9000 and 7000 
Bp, mostly in the northern and central Andean region 
(fig. 6.6.1). There is no single, contained nuclear area. 
but a wide strip all along the northwestern coast that 
later radiated to other parts of the continent. By contrast, 
the tropical forest of the Amazon basin had a somewhat 
later, secondary, and Jess marked development, but hints 
of major novelties are already apparent. 

There is broad consensus that maize came to the north- 
em Andes from Mexico, along with perhaps squash and 
beans, but a number of plants were certainly domesti- 
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Fig. 6.2.1 Meso-America from Ferm: 
ative Pernod to European contac: 
(from O'Shea 1980) 





tualiy gained control and became the first muitanst.c 
state of Meso- America. Their influence lasted from a.2 
900 to 1200 and extenced as far as northem Yucatan. 
where Chichén Itza (ended in aD 1224) became the 


most imporant center in the so called “Posiciassic pe- 
rod” (A.D. 9CO-1520). Tula had been de trove a iitiie 
earlier, Powe: fell into the hands of the Azrecs. who 


came from the north to found a city at Tenochtut.an. 
where Mexico City is located. They were in power 19 
1819 when Heman Cortés conquered Mexico. A survey 
of the period and region with additional references car 
be found in chapter $8 of the Cambridge Encyclopedia 
of Archaeology 


cated locally in the early period in a variety of differ- 
ent environments. The rich marine fauna remained an 
important source of food on the coast, but it was later 
supplemented with agricultural products, and imigation 
was developed in arid coastal regions. From the dry 
highlands came tubers like potatoes, while from higher- 
altitude forests or the eastern side of the Andes other 
products emerged, including apparently manioc. which 
later spread to the Amazon basin. As already mentioned, 
animal domesticates played a lesser role than in the Old 
World: however, in the south-central Andes the domest:- 
cation of camelids provided an important contribution in 
terms of meat, wool, and animals of burden (for trans- 
portation). Around Lake Titicaca in sou.hern Peru there 
were, at the time of conquest, some 500,000 camelids 
(lamas. alpacas). These animals had been food for high- 
land hunters since very early times. Their natural range 
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Fig. 6.6.1 Nico 

S ca. The location of a modem inte. tn 

‘ea ondicated ifrom Whitenouse and Whitehouse 1975S: 
80 





is above 3004 m and their domestication may have begur 

very eariy ‘S000 8: Bray 1980). 

: ciased only a seccncary role compared 

unul about S000 Bp. but after this date 

nts supported by agricucture began to ap- 
pear. Sites \ike Real Alto and San Pab.o. on the Ecuadcr- 
ian coast. are large stable preceramic farming villages. 
for example. El Paraiso had a population of 3000-4000 
(Bray 1980). Pottery appeared around 5000 years ago 
at sites as diverse as Puerto Hormiga. near Cartagena. 

' Colombia. and Valdivia, Ecuador. 

Irrigation was practiced early and its sophistication 
increased to remarkable levels. Terracing of the steep 
Andean slopes was quite common and greatly improved 
water contro] and productivity. Cotten (possibly a local 
domesticate) and the manufacture of textiles soon ac- 
quired considerable importance. Improvement in trade 
networks made it possible to redistribute a variety of 
materials at long distances, and socioeconomic advances 
allowed people to make excellent use of the variety of 
microenvironments present in this region. Through eth- 
nic and kin relations, in addition to trade, it became 
possible to develop the already mentioned pattern of a 
“vertical” economy whereby the same people had access 
to products made in very different environments, from 
the coast to the highest altiplanos. In the Andes with 
a day's walk. it is possible to go from one to another 
of a number of different ecological niches. By wise al- 
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a 
lances or other social devices, an 
of econcmy was created which gave people 
communities access {0. or ownershio of, p:eces ¢ 
In a great variety Of areas. 





Population Censity must have risen steadily in this 
period, and it is not too surprising that the Inca empire 
which at the ume of conquest extended from south 
em Colombia to south-central Chile, may hase beer 
made up of 12 millon people. Even if this estimate 
varies greatly according to sources, the area must have 
been very censely inhabited, perhaps as much as centra, 
Mexico. Complexity of society probably reached a nev, 
height adcut 3000 vears ago, as shown by the nigh rate 
at which a new sophisticated art form, that of the Chavis 
culture (northern Peru), spread over a vast area, withou: 
any evidence of political or military occupations. Trg 
Moche site pictures of the north coast of Peru (200 
B.c.-a.c 6CQ) show perhaps the frst hints of o 
military acuvity. A major influence was exercis 
Tiahuaneco culture, locatec on .he southern ni 
Titicaca (1000 Bc. to ad. 1000). There was progre 
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ban population may have been 20.000-40.000 'Jennin 
1983). This culture certainly had an imremant impac 


economic inmovations later adopted by the Incas. - 
ter the collapse of the Moche. the Huar: culture under 
Tiahuanaco influence established. probabiy throug: 

itary conquest (Morris 1980), an empire that lasted unt, 
a.D. 80G. Other states (e.g.. Chimu, capital Chan Chan: 
perhaps 25.000 people) existed at the time in the centra: 
Andes. The only great South American empire starmec 
developing after 1438 when. near Cuzco.the Inca won 3 
battle against a nearby state. They adopted an extremety 
effective military policy and by building an extensive 
network of excellent roads (15.000 km) across very dif- 
ficult terrain. hundreds of road stations anc state store- 
houses, and a well-trained army, they rapidly conquered 
an extensive territory. Called Tawantinsuyu (“Land of 
the Four Quarters”) it was one of the greatest empires of 
the world. Inca was the name of the hereditary monarch. 
The nobility, the priests, and the bureaucrats formed 5%— 
10% of the population. The rest was a rural population 
on whom several types of taxes were levied, despite the 
lack of a currency. Of the agricultural products, roughly 
two parts of three went for the state and the nonproduc- 
ing part of the population, and the rest was distributed 
by the village chief among villagers. Textile products 
were made by the women for the state. Time in the army 
and labor for the state were required of the men uncer 
the “mit'a” system, which was inherited and percected 
from earlier states. It made possible very rapid rulitary 
conquests and the monumental buildings dedicated to 
ceremonial and civil purposes for which the Incas are 
famous. Products taken by the state—food and textiles ~ 
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and individscl welfare was assure 


organ.zat:on. The “khipe.” a system of knotted strings 
z sate 
i 






of obscure origin, served the purposes 0 
and accounting in lieu of wrung. 

The encrmous Inca empire iastec adcut a century, at 
the time of conques!. the empire spanned 3¢ 
from near the presen: Equace:-Colombis derdert 
cert! Chile, including much of the Ance 
Bolivia. Ir was destroyed Dy 250 conguista: 
Peru dy Pizarro ina.> 1537. The Spaniarcs were grea! 
helped dy epidemic ciseases like smaiipox and measies 
that they involuntarily impored to Peru. and decimate 





exploited civil unrest. 


The remarkabie population density and degree of 
complexity and organization of the Andean states and 
empires were unmatched in the rest of South Amesica. 
but a velative.y dense population developec in the Ama- 
zon forests in spite of the cifficulues me: Dy farmers 
in much cf this area. New crops were necessam for 
‘and climate of the Amazon: the most suc- 

‘as manioc. This pliant ex.sts im two 

es. sweet and bitter; the sweet variety was prode- 
ted Arst. The bitter wpe requires a specia: 
nigtion treatment for destroying @ poisonous sud- 
eneretes cyanide. Manioc cuttings can be 

; ianted. and propzgstion is extremely simp.e. 
It is especially suitadie for tropical environments and 
provides roots rich in starch but poor in proteins. so it 
:eied with other food. Since manioc seecs 

are not used. it is ciffcult to trace if archaeologicaily: 
geod clues are vais anc specia, Dow .s emplosed to make 
chicha beer from it. or graters. Manioc mas have been 
domesticated at an earlier date farther north. but the ear- 
liest well-dated fine is from Yarinacocna on the upper 
Ucayali River in northern Peru (about 4000-3400 years 
ago}. In the same area and time was aiso found the 
first pottery. probably derived from the Valdivia types. 
The Ucayali River is a tributary of the Amazon, and 
it has been suggested that there were close connections 
between Amazonia and the Andes during the Chavin 
culture. This would explain the Chavin paintings of 
tropical animals and plants that do not exist where this 
culture developed. The finding of pottery on the lower 
Amazon. and even at the mouth of the river (island of 
Marajo, Ananatuba culture, for location see fig. 6.6.1; 
date 980 8.c.) has suggested that cultural adaptations 
to the tropical environment, developed on the upper 
Ucayali River and other tributaries of the Amazon near 
the Andes, were spread downstream by colonists. There 
were also later migrations upstream, as in the case of the 
Omagua and Cocama tribes of the middle Amazon. At 
the time of European contact, the Omagua had villages 
of 300-3000 inhabitants, at short distances from each 
other. and the first visitors were impressed by the quality 
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of pottery. Eich densin 
verw favorable for agriculture (varzeas. from ‘hich na 
ives were scon evicted et 
killed by disease of stave raids (Bary 1986 

Even todays in the Orinoco and Amazon basin there 
exist tmbes that have been relanvely hanged 
European contact. Several of these—in particular, 
Yanomame and the Makiritare—have been the subjec: 
of intensive cyclogical insesugations by Nee: (1978. 
1980, Neel et al. 1977) and his group. including amonz 
many others, population genet:cists P Smcvse. R. Spiel- 
man. and R Ward. linguist E. Mighazza. and cultura! 





the 


extensive for a complete listing. which can be foun 
elsewhere (Chagnon et al. 1970: Smouse 1982. Chagnon 
1983). The Yanomame are tropical gardeners who ais 
rely on hunting-gathering activity. Like other hun 
gatherers thes have a low number of births. because 
of long birth intervals. Despite their low fertility. thes 
are at the moment in a period of demographic growth. 
Their present location is shown in figure 6.6.1. The 
history of Yanamame villages shows several fissions anc 
fusions. Fissions reflect hostilities between groups anc 
often take place along kinship lines. Altheu: 
tially endogamous. there is migratory exchange between 
villages of the same tribe anc, to a much lesser ¢ 
tent. with other Indian tribes of the region. There were 
only two documented instances of exchange ‘Nee.. pers 
comm ): one was due to the capture of two Maximtare 
women (Chagnon et al. 1970} and the other was cue to 
the absorption of a few surviving members of a tnve 
that had come upon hard times (Weitkamp anc Chagnon 
1968). The genetic exchange between Yanomame vil- 
lages, in spite of the fusion-fission history, is sufficient, 
limited that there is considerable genetic heterogeneity 
between villages. as described in detai! in the onginai pa- 
pers. In particular, the tendency to fissions following kin- 
ship relationships (linea! fission pattern) has the effect of 
reducing the effective population size of the village anc 
therefore increases the effect of drift over that expected, 
assuming random fissions. Further strengthen:ng of 
random genetic drift is due to the high polygamy of 
village chiefs. The Yanomame move frequently, often 
under pressure of hostile relationships within the tnbe 
and with other tribes, and are currently drifting slowly 
southward. They occupied a part of the forest still suf- 
ficiently undeveloped at the time of the Neel study that 
they could keep to their traditional customs, a situation 
that is rapidly changing now, 

The findings in other populations in southern 
Venezuela or in northern and central Brazil are simi- 
lar to those of the Yanomame, but there are differences 
between tribes depending on their economy. Saizaro 
and Callegari-Jacques (1988) have compared groups that 
they call stage-A tribes (hunters-gatherers with incipient 
agriculture, iike the Yanomame, Trio, Cayapo. Xavante. 
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anc othe: tv more ad- 
vances agr he Macush:, 
mene and many 
others}. | Feri mpleced farni- 
heslis a iin! rarer. and var- 
ance of eos nee tage A. Duy 


otherwise nc maior dem 
It is likely that the ave 
stage B 

Conenipaiaty but fragmertam informarien from other 
forest peopie of the Amazon-Omncco basin shows that 
most are setting uncer pressure frcm govemments, but 
the traditionai way of life has been maintained in a few 


acs 1S greater in 


6.7. PHYSICAL ANTHROPOLOGY 


Physical anthrorclogist C. S. Coon (1965) cistin- 

Kimes anc Aleuts. orm the one side. 

on the other. ce 1@ rst two be- 

came by a later 

to be Mongoloic 

u “despite some cf 

their pecullamnes in blood groups” and are “more uni- 

rcup of people occupying 

are Morgoicids of a par- 
ticular king.” 

The orgin of Mongoloids ‘see chap. +) is believed to 
be either in tomhem China cr north of it. According tc 
Alexseev (1979), the maximum cevelopment of Mon- 
goleid features is found in central and southem Siberia 
especialy armong: (1) the Tungus-Manchu people of 
central Sibema. Kamchatka. and the lower part of the 
Amur Valley, (2} Turko-Mongolic pecple of southern 
Siberia oe the Yakuts (middle Lena River); (3) the 
Nivkhs (= Gilvak). a smail group in the nomhem par 
of eee alin and the mainland opposite it: (4) northern 
Asians lixe ihe Nganasan (Taymyr peninsula), Dolgans 
. (a small group south of the Taymyr peninsula). Yukaghir 
(a small group east of the Lena River). and western 
Chuckchis. These people have somewhat vanable pig- 
mentation in skin and eyes, the lightest being the second 
group followed by the fourth and then the others. They 
all have extreme Mongoloid features, mostly reflected in 
the conformation of the skull and soft parts of the face, 
which include large cranial and facial dimensions, flat- 
tened face, nasal bones, and nasal bridge. Ir is difficult to 
give a “nuciear area,” especially because the geographic 
distribution of Siberians has changed considerably in the 
last three centuries. Although Eskimos and Aleuts have 
peculiarities of their own, they tend to follow the same 
general pattern. Like most Mongoloids (with the excep- 
tion of the Ainu), they have very little, if anv, body and 
facial hair, but abundant and coarse dark hair with rare 
balding and late. if any, graying. Browridges are small. 
if any; the eyeballs are wide apart and smaller than in 





ing. anc road buat tine 
ment. Temeeran occ, 
and in on fle'cs is ver hes 
ne societies and odes (0) for he future 2 

tions. The extensive destruct:on cf the forekes followin 
i opening of roads and modern agricultural and indus. 
trial p:ants crecie cangers that go well beyond the he: 
damege to the iocal populations 

Surveys relevant to this period and additiona! refe: 
ences can be found in chamers §9 and 60 of the Cam- 
briege Encyciopedia of Archaecicgs. 





non-Mongole:ds. places forward in the erbits. the eve 
Opening :$ narrowed toa suit Dy eyefoid 
edge of the eve covered bs the Mongei 
thic eve fold in a percentage of indivi 
especially high among Sibena ans. The . we 
the orbit hes famher forward and the are 





istic “high cheek-bonec™ apre arance. The nasz 
is usualiy low and flat. but there are also aquilne 
with litte. if any, intermediate forms. 

Amencan Indians have less flat faces than Sidenians 
and often prominent, sometimes convex noses. This is 
perhaps the main difference. but. as just mentioned, the 
American Indian type of nose is also fourc in Asia: 
Coon (1965) cited the Tibetans and the Nagans of As- 
sam. Pigmentation is usually darker among Amencan 
Indians, but there is also variation among Siberans. 

The mean stature of American Indians (Johnston and 
Schell 1979) varies considerably, being highest at high 
latitudes (Canada and Patagonia) and lowest in the trop- 
ical forests (Guatemala. Brazil). This follows the usual 
pattern of climate adaptation. In South Amenca. mean 
Stature was mapped for 43 tribes (Salzano and Callegan- 
Jacques 1988) and there is a slight difference between the 
northwest and the central-southeast (187 em vs. 161.3 
cm). 

Of special interest are the studies of dental character- 
istics by Turner (1987,1989). Most northern Mongoloids 
have shovel-shaped incisors, which are also found in fos- 
sil skulls as far back as Chinese Homo erectus. This and 
other cranial peculiarities have been a major reason for 
claiming independent speciation of Mongoloids (Coon 
1965: see also Wolpoff et al. 1984). The genetic ex- 
change at various times and places between loca] human 
types. even archaic, and immigrant H. sapiens sapiens 
is a possibility worth considering, but the picture of 
migrations from Asia to America developed by Tumer. 
and based essentially on dental clues, is unrelated 10 
this question. It is important. however. that on the basis 
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of this ev.cence. it was statec theta 
exists between East Asians “from normhem C} 
the Southeast Asian type For instance, nomhern Mon- 
goloids (“sinodonts” 
92% shoveling 
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goloids (sundadonts”i, Different percenta 
different populations sampiec. he Jormon 
period (chap, 43 show the .owest seo and, to- 
gether with the Ainu, cre Cla ; 
among the southem Mongoloids, with Thallanc. Malay- 
Java, and Poiynesia Twe other traits showing major dif- 
ferences be:ween northern. anc southe em Monegvioids are 
the number of cusps anc the number of roots on molars. 
Turner's anaiysis 1s based on the premise that dental 
characteristics are highly inhented, stable in evolution. 
and not sensitive to evolutionary changes as a function of 
adaptation to different types of foods. These hypotheses 
require inderendear confirmation. Unquest: onably, teeth 
have the advantage of being reagabdle in fossil samples 
and perhacs aise of offenng greater detail than bones. 
Using dental microevolution. Tumer ca:culated !4 kva as 
the date of the Arst crassing of the Bering tand bridge by 
the Paleo-Indians. He also postulated that the Na-Dene 
migration was indepencen: of that of Paleo-Indians and 
that if occured :-12 xya. just before ine land bridge 
of Bering:a was comoietely submerged Ir addition, 
he hypothesize tna: tne Na-Dene may have originated 


Fy 
= reter ¢ 


The noningu:st who Dae nes the Relic of the clas- 
sifcation of Amencan Incian languages can only be 
shocked by the segregation Of linguists Imto two groups 
thar hold aimost diametncaily opposed beliefs: one, 
More -NUMIETOUS: refuses to recognize unity in these 
languages ond chooses to lis: 2 large number of essen- 
ually unreiated small families or isolated languages, the 
interrelanionships among which are considered beyond 
recognition: the other much smaller group proposes three 
families, corresponding to the three major migrations 
that are also recognized by other criteria. namely, in time 
sequence, Amerind, Na-Dene, and Eskimo-Aleut. One 
cannot fail to see this as the most dramatic example of the 
usual division between “splitters” and “lumpers.” which 
has been observed repeatedly in almost every classifica- 
tion, be it of living organisms or inanimate objects. To 
increase the dismay, the group of splitters uses extremely 
strong Janguage against the author of the unification of 
Amerind languages, Greenberg (1987) who has earned 
enormous respect from the whole linguistic community 
for all his other work. The diatribe has been the subject 
of articles of popular science (two rather extensive sum- 
maries by P. Ross in Scientific American and R. Wright 
in Atlantic appeared in April 1991). Another summary 


from the late Dicktai culture (fig. 6.2.2). passed 
the southern edge of Beringia to Kodiax isan 
to the Norhwest coast of the Pacific. He also 
shat the third migration. that of the Esk:mo-A 
rived just before the bridge was severed. bu: a 
Na-Dene. Thes2 conclusions agree well with othe: 
pepclicen| sources of ies ae cs et 
aly 





et seg) 

As we have a.ready briefly indicated in chapies 2, den- 
tal data on northern Asia, southeast Asia, and the aa 
cas are generaiiv in excellent agreement with these 
single genes. How much further back this agreement wil: 
go remains to be seen. The question of how much fut- 
ther back denta: data can take us in human evolu 
also a matter of conjecture. Apa from the unkno 
of natural selection and of dietetic customs — believed to 
be negligible by Tumer—and the unknown level of her 
laDility, an important consideration is the number of in- 

epencent genes that can be detected by this approach 
This is also unknown: only when this number is reaits 
large are conclusions insensitive to the addition of fur- 
ther information. Statements based on dental analysis are 
very interesting. but it would be unwise to reis on them 
alone until more :s known about the problems just mer- 
honed, especially if and when they disagree with othe: 
sources of evidence. 
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of the aes 1s in a Postscript to the 1991 edition 
Ral len (1987 

Ruhler (1987 and references therein) summarizes the 
history of classification of Amerind languages. dividing 
it into three phases. The first was started by the famous 
anthropologist Alfred Kroeber (1876-1960), who, at the 
beginning of the century collaborated with R. Dixon to 
reduce the number of families of North Amencan lar- 
guages by combining some previously recognized tax- 
onomic units. Edward Sapir carried this effort further, 
and in 1929 the number of North American families was 
six, two of which were Eskimo-Aleut and Na-Dene, the 
languages of the Pacific Northwest. This began a second 
phase, which can be called a “revolt,” and the dismem- 
berment of Sapir’s families; after a 1976 conference, the 
number of independent units of North American lan- 
guages was back to 63. The list of the results published 
in 1979 was stated to be “conservative and not very 
controversial” representing “current received opinion.” 
The third phase was opened by the linguist J. Green- 
berg, who made the claim that there exist only three 
families: Eskimo-Aleut, Na-Dene, and Amennd (1987). 
The Amerind family includes most North American lan- 
guages and all Central and South American languages. 
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was a list cf languages or language clusters rather than 





he exact meaning cf the wore “famius” (for which 
some orefer “phy.um™ or “stccx”} need net cencem us 
here: it usualy refers to the highest “genetic” group- 
ing recognized. Linguists us2 the word genetic lo mean 
“commen descent” simi! Ayiogenenc” for geneti- 
cists. Today, some linguisis have stamed forming “super- 





u 
families from the conven sulies, hence some of 
ilies are no longer the highest genetic unit. 






guists, like the authors of tne present boox, ¢can- 
not make a contribution to a discussion based on !inguis- 
uc arguments. From a general sc:entife point of view, 
the methocological anaiysis founc in the recent book 
Language i ihe Americas by Greenberg (1987) is con- 

: POReaee. gs work as 


vineing. We accet a very sericus 
. whicn has al- 


distinguisAing 


allem: at a.com 
reacy achiev ed 00 
the same three 

pendent scurces. 
the future. ‘tf suppies 2 staring & 
vided dy the extreme. fragmentary 
ported bi cther acthors. As. Gre 
ingly shows, the diffculhes encounter 
spiitters are methocolog:cal. 
ing two languages ar 2 time. with an exir eme! ¥ Geta: Hed 
anaivsis that makes it impossicle to test more than a 
sma! fraction of all possible pairs. Their conclusion 
is Hmited to the statement that the pair is either “re- 
lated” or “not related.” omitung an estimate of a de- 
gree of relationship. without which 1 is impossible to 
build a classification that goes beyond the recognition 
of scattered relationshi ips. The decision on relatedness 
is based on extremeiy rigorous critema. with which, ac- 
cording 10 Greenberg. it would be impossible to recog- 
nize even the unity of the Indo-European family, a step 
backward by universal consensus. One of these crite- 
ria is the belief that “sound correspondences” (rules of 
change of sounds established on the basis of historical 
examples) must be followed without exception. Green- 
berg uses a method of multilateral comparisons, in which 
many languages are compared for a number of words and 
other criteria selected for their evolutionary stability. We 
limit our treatment in the rest of this section to sum- 
marizing Greenberg's classification, as given by Ruhlen 
(1987). 

We refer to the three families suggested by Greenberg, 
called phyla by Ruhlen, as families and to their subdivi- 
sions as subfamilies. The geographic distribution of the 
various subfamilies 1s shown in figures 6.8.1. A and B. 

The Eskimo-ALEuT family comprises 10 languages and 
85,U00 speakers; Aleut is presently spoken by 700 peo- 
ple in the Aleutian islands. Three Eskimo languages are 
spoken by 600 inhabitants of the USSR. The Asian Eskimo 
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ir Sou thuest em Ajaska. 


Inui. These are often, ioauy cerec 
rene nm stretching 

. .DENE fami i iS spokes [ 

Anita and consists of two 


speakers of a total 2000 Ka:da. 
lotte and Vancouver isiands’ ene Thin 





(2CG0 specners 
of Thingit. out of 10.000 living on the coast nermh ef tne 


Haida’. as weil as the Athabasaan subfamily made up 
of 30 languages. The Athabaskan languages are spcxen 


by a northern group of some 70.000 speakers in eastern 
Alaska and ail of western Canada. a few {mosis extnc: 
groups in California and Oreger. and a southern 

of about 130.000 speakers. the Anache and Nava 

The AMER! ND farnily contal 
a 1§ milion speakers. The, are subcisic 
rg (1987) as follows tsee also Ruhien ‘} 
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I. Northern Amerind includes as sutfamiies Acmcsan: 

Keresicuan, Penunin, and Hekan. 

A.1. Aimosan consists of Kutens 
gic (Algonquian ang two isoicies 
VYurek: and Mosan i Waxashan, Sa! 
it covers most of Canada south of the 2c 
ty Eskimos (the Arctic} and the Na- DEAE unc 
Canacs ance central Alaska:. I: also extends 
west scurn of the Great Laxes and to New Engiar 

A.2. Keresiouan includes Keres (essentiaily a singie lan- 
guage) and the Siouan. Irogucian, and Caddoan fam.- 
hes: it covers the rest of the Micwesi almasi to the Ar 
antic Coast, 

B. Penuran is anemhem group inciuding much ef Oreger 
and California, with outliers ‘Tsimsh:an) as far norh as 
Canada: in southeastem Norh America. a Culf gro.ip 
includes the Muskogean family and a few :so ated ‘an- 
puages: in New Mexico, Zun:, a southem group is foung 
in Mexico (Huava, Mixe-Zoque. Totonacan. and the 
Maya in Yucatdn and Guatemala). 

C. Hokan is a normherm group with small clusters in noah- 
em and southern California, Baja California, ane pacts 
of Arizona; a southern group in northeastern Mexico and 
Texas. 

Il. Cenrral Amerind includes three distinct subfamilies 

Tanoan, Uro-Aztecan, and Oto-Manguean 

A. Tanoan includes Tewa (Arizona and New Mexico} and 
Kiowa (Oklahoma). 

B. Uto-Azrecan is in most of the Southwest. including the 
Hopi and Pima groups. 

C. Oro-Manguean is found in southern Mexico. especia:ly 
the southwest; also includes the Zapotecan. Chinante- 
can, Mixtecan, and Mazatecan. 

HI. Chibchan-Paezan inctudes the Chibchan and Paezan 
families 

A. Chibchan languages are found on the southwestem 
coast of Mexico and in almost ail of Central Amerca 
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south of the Yucatan; other clusters in Venezuela and 
Brazil include the Yanomame. 

B. The Paezan languages formerly found in nomhem 
Florida (one language, now extinct). now survive only 
in South America along the coast of Colombia and 
Ecuador and farther down in the Chijean Andes: there 
are also splinter groups in the Brazilian forest and on the 
nortnem coast of South America. 

iV. The 20 Andean languages. of the 583 Amering tan- 

guages. account for half of the Amerind population be- 

cause of the great diffusion of Quechua and Aymara in 
















Fig. 6.8.1 Geographic distribution of 
linguistic families and subfamilies in 
(A) North America and (B) South 
America (Ruhlen 1987). 


the central Andes. The Inca empire, and perhaps also the 
Spanish influence, were responsible for the spread, which 
is therefore recent. There are also a large number of 
speakers in the southern Andes, including the Mapuche 
(= Araucanians). Three small areas in the northern Andes 
also speak, or spoke. Andean languages. 


V. Equatorial-Tucanoan includes the Equatorial and ‘he 


Macro-Tucanoan subfamilies. 

A. Macro-Tucanoan is found in nine geographic clus- 
ters, mostly in western Brazil, with a few in eastern 
Brazil. 
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VI. Ge. Poro- Cok b eae Macro-Ge. Macro-Panoan. and 


Reyes Carb. 

_Mecra-Ge was very widespread. Dui oniy a few jan- 

ges survive. mostly im southern Braz. in the high- 
lanes and farther south. The Kaingang language belongs 
to whis group. 

B. AserasPanoan once extended from Peru to Uruguay: 
many languages are now extinct. 





6.9. PHYLOGENETIC ANALYSIS OF AMERICA 


evicence points 
presented sistin xe 
“he Paleo-Indians 
+ is uncertain, be- 
r ccnsensus for iater 
g vty thatan earher one must be 
entertained as a possibi:: ay. The norhwestem American 
uflec by the family of languages they speak 
as Na-Dene, were next, as ind:cated also by their remain- 
ing in a mere nomhem area. The Eskimo-Aleut were the 
latest. and inhabit only the extreme nerthern regicn both 
in Amerca and Asia. The presence of some Eskimos in 
Asia 1s deneved to be a retrogression from the Amenicas 
to Asia. ratner than an aboriginal! Asian population. The 
date of entry of the last two groups is probably 15-10 
kya. 

The question of whether the three migrations can be 
Gistingu:sted on the basis of biological characteristics 
has recently received some tentative answers, al] ba- 
sically positive. In addition to Turmer’s (1987, 1989) 
dental analysis discussed in section 6.7, there is a study 
of Arctic populations by Szathmary (1981; see also 
1985}. who used data from 14 genetic loci and found 
the Athapascan (Na-Dene) are more similar to Eskimos 
and Chukchi than to northem Algonquians (non-Na- 
Dene North American Indians). Williams et al. (1985) 
collected GV and KM data from the Apache and Navajo 
(southern Na-Dene), and the Pima, Papago, Hopi, and 
Walapai (non-Na-Dene from the North American South- 
west) and showed that these two groups differ geneti- 
cally. The difference, however, is not striking and con- 
clusions based on a single genetic system, even one as 
informative as GM, are unsatis‘actory. In a more sys- 
temanc analysis based on data from a larger number of 
genes and populations, Zegura (Greenberg et al. 1986) 
tentatively recognized the three migrations, but acknowl- 
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C. Mecro-Carib languages were SPOKEN in tne nommern re 
gions of South Amenca. m Lostly on the coos f: 
bia, Venezuela, the Cu 
outers famher south. 
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Geographically, Almosan and Keresicuan 
only in North America: Penutian. Hoxan. ar 
tral Amerind are founc in North and Certral Ame 
Paezar, Chibchan. and Equatorial in Centra! 
America: and Andean. Macro-Tucanoan, Maz 
Macro-Panoan, and Macro-Ge oniy in Souzh 
An important point is that the geceraphic disins 
Amering languages is extremely fragmentary, especial’ 
in Scuth Amenca. 


ecged the existence of diffculies for draacn 
CORCIUSIONS. 

In our paper (Cavalli-Sforza et al. 1988), which str- 
marizes some of the points made in che 
Na-Cene were collected in one : 
tne Amencan continent was divided into North, Cen- 
tral, and South America. The Central S70Up was defined 
on a linguistic basis, taking the Cer:ral 
family, which is actually partly in Nord America and 
does not include all peopie from Central Amercs. In 
that analysis, Eskimos clustered with Chukchi and with 
Turkic-speaking populations of northem Asia. forming 2 
small subcluster of the Northeast Asian cluster, while al! 
Amencan Natives including Na-Dene formed a separate. 
major subcluster of Northeast Asia. Na-Dene speakers. 
however, include two major groups, northern and south- 
er. The southern Na-Dene are essentially the Apache 
and Navajo. Although the exact time of their migration 
from Canada is not known, it was probably Jate, and they 
are believed to have arrived in the Southwes: around a.9. 
1200. Until recently, there was a splinter Apache group 
in Kansas. 

In the analysis of this section, the major criterion 
for grouping populations is linguistic. In view of the 
special linguistic interest, we also added Chukchi ard 
Koriak in order to test possible similarities with Eski- 
mos. Within a few linguistic groups, in particular the 
Na-Dene, we use a further subdivision on the basis of 
geography. Because subfamilies are dispersed in widety 
different areas, it would be especially interesting to dis- 
tinguish subareas in other subfamilies; but unfortunately. 
even after the pooling of individual tribes into linguistic 
groups, there are not enough data to form as many ge0- 
graphic subgroups as would be desirable. Eliminaung 
groups because they take unexpected positions would 
of course be unacceptable. The procedure adopted was ‘0 
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eliminate svstemat.cauy groups or subgroups thar had 
fewer markers. Here. as in other chapters, we have tried 
to limit gaps to not more than 50% in the cata matmx. 
Populations for which there were clear signs of admix- 
ture with either Cauca scid or Afncan people, accord- 
ing co the authors who collected the genetic cata, were 
eliminated. We though: it useless to carry out a direct 
analysis of admixture considering that exteme dnft in 
many American Nat:ve groups has generated exceptional! 
gene-frequency variauion. There is no assurance for any 
of the most informative markers, even some R# alleles, 
that they were truly absenc in the ongina! Amencan Na- 
tives and can therefore be used for inferring admixture 
We are reassured by the results of another study that 
the possible Caucasoid or Afmcan admixture of some 
data we used is not misleading: Salzano and Callegari- 
Jacques (1988) usec 17 non-RH alleles potentially use- 
ful for evaluating the proportion of non- Seal genes 
and compared them with results using RH alleles, which 
might be better markers of acmixture. There was a cor- 
relation. but it was doubtful whether the estimares of 
admixture Tolic be g -consierics quantitatively vad. Of 
58 unbes. on’y 5 had estimated admixtures of over 25%; 
[1 berween 1.0% and 25%. Trees from populations be- 
lieved to have less tha 10% admixture gave results very 
gimiiar to those obtained using the genera: set. As to 
our own Garza. we fing there is a clear effect of admix- 
ture oniy in North Amenca. as shown dy synthetic maps 
(sec. 6.15 
2 for which the number of markers was 
¢ adeguate are listed below, together with the 
the major tribes that formed them. In almost 
every case. Nowever. there were some other, less well- 
investigates tribes that are not named below but are listed 
in the tabulations: data from the tabulat:ons were used 
to calculate the mean gene frequencies of each group. 
In this way it was possible to increase the representa- 
tiveness of the data. at least for those genes for which 
data-are more abundant. Such genes. because they are 
repiese nics in more groups, inevitably have a more im- 
portant influence on the final conclusions than genes 
more rarely investigated. Restricting the analysis exclu- 
sively to these genes. however, would have reduced its 
power. 

In the list below, the uibes that are named are those 
that have supplied the most important part of the in- 
formation, having been tested for more traits. We repeat 
here that, especially in the Americas, and not only in the 
southem part, there was enormous drift in many popu- 
lations. generating great variation from one population 
to another. This is clearly visible, for instance, in the 
geographic maps of principal components (Suarez et al. 
1985). The avera ing over populations can help reduce 
the effects of drift of individual populations, as alrecdy 
explained in chapter 2. 












Figure 6.8.1 shows the ze ographic di 
linguistic groups, anc table 6.9.1 the 
tances ations groups. The 23 tnbes or gro 


tributed most to the genetic 
are listed below, with the three-letter svmco! 
table. 





1. Eskio-Acect 

A. Eskimos: U.S.A. other than Inuit SEUS: ULS.A. Inuct 
(Eis): Canadian Inui: (ECA): Greenland Inu (EGR) 

B. Aleuts ion!s U.S.A.; USSR Aleuts had too few marxess 
and tended to associate with Asian populaticns: 

Tl. Na-DEext 

A. Northern Na-Dene (non-Achabascan): Haica, Tring: 
iNDN* 

B. Canadian Na-Dene (Athabascan}: Dogri, Siave. 
Chipewyan (NDA) 

C. Southem Na-Dene (Athabascan}: Apache, Navajo 

HI. Aserino (NDS) 
A. Northern Amerind 
1. Almosan (NAL): Blackfoot, Cree, Makah, Mon- 
tagnais, Micmac - Penobscots. Naskapi, Nootka, 
Ojibwa, Salish + Mukleshoot - Flathead + Quingult 
~ Okanagan 
. Keresiouan (NKE}: Caddoan (Caddo + Wichita - 
Pawnee}, Cherokee 

3. North Penutian: Seminole (= Muskogee}. Zun: 

4. South Penutian: Eastem Maya ‘Ix:l. Kekchi, 
Cakchiquel, Kiche}, Maya. Totonaca, Tzeicala 
(Tzeltal — Toztil). Yucatecan 

Note that Penutian were tested joinuy (PEN;, and Heoker 
were eliminated because of strong acmixture 

B. Cen:rai Amerind (CAN): Chiapaneca, Choluteca. 

Nahua. Papago. Pima. Tarahumara. Zapoteca 

C; eee 
_ Chibchan (MCC): Guaymi, Ica. Misumaipan (Pays. 
se Miskito, Sumo). Rama. Talamanca (Cabeca:. 
Bribm, Boruca. Teribe, San Blas), Tarascan, Tunedo. 
Yanomame 

2. Paez (MCS): Atacameno (= Kunza). Cayapa 

(Ecuador). Choco, Colorado, Noanama, Paez. Wargo 
D. Andean (SAN): Alacaluf, Aymara, Mapuche, Ingano 
(Colombian Quechua), Quechua 
E. Equatorial-Tucanoan 

i. Equatorial (SEQ): Arawakan (Goajiro, Arawak, Pa- 
raujano), Baniwa, Bari, Campa (Maipuran), Chane. 
Chipaya, Emerillon. Guayaki, Jivaroan (Jivaro, 
Aguaruna, Yaruro, Cofan, Shuara), Maue, Oyampi. 
Pacas Novas (Chapacuna). Palikur, Parakana, Piaroa. 
Piro. Siriono, Wapishana, Zamucoan (Ayore, Imoro. 
Chamacoco) 

2. Macro-Tucanoan (SMT): Siona, Ticuna, others 

F. Ge-Pano-Carib 

1. Macro-Carib (SMC): Carib, Galibi, Macushi, Maki- 
ritare (= Yecuana), Panare, Pemon, Trio, Wayana. 
Yupa (= Norther Matilon) 

2, Macro-Panoan (SMP): Cashinahua, Choroti, Chulupi. 
Lengua, Mataco, Shipibo, Toba 

3. Macro-Ge (SMG): Caingang, Cayapo, Craho, Xa- 

vante 


te 
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Table 6.9.1. Genetic Distances {in the lower lefl triangle) and Their Standard Errors (in the uppor sight trianale) of American Tribes, Grouped Mostly Linguistically (all values x 10,000) 





A te 


PEN CAN CKC CKO CKA ECA _EGR EIN- EUS ESH MCC) VCS NOA  NDN NDS NAL NKE SAN SEQ SMC SMG SMP SMT 





PEN 0 76 «Of BA 280 209 234) 300) 329224 178 92 70 110 171 50 104 139 40 37 Rts) 98 128 §15 


CAN 199 0 259 3860246 199 39200 265245 207 85 138 133 124 48 79 39 60 74 8B 126 45 126 
‘CKC 896 968 0 170 537 229 198 359 244 84 2765 2500319 366 178 165 257 220 1900 47 184 2A 247 
CKO 1241 1367 335 0 678 294 264 627 SAB 210 «419° 2909) 495 APO 26GB 275 333 364 259 362 241 405 36 
CKA 1202. 1054 980 1414 0 150 376 298 105 201 3400-937 325° 278 223 193 GIO 2h4 308 207 22t 3t20 388 
ECA 956 769 656 1070 621 0 86 56 69 66 27/6 231 ot WOH 231 45 193 267 197 226 245 257 195 









EGA 1286 1152 682 1232 1067 69 156 296 405 314 WO 345 247) 39357 AUB O2H4 AN 307 258 






EIN 1438 1211 1370 2015 1494 183 404. 460119300245.) 200) 318 369.324. BO) 409s 457288 
EUS 1033 977 562 1227 496 144 320 360 106 127 210 167 217 263° 259 359 285 329 3tt 
ESA 978 1002 246 680 583 7 96 5ST 0 364385247) 190 238 151 289) 289) 291 304 27 370 AT 
MCC 436 359 1389 1871 1732 1267 1312 1548 1372 1669 0 105 211 362 117 208 92 103° 55 79 134 BI 161 
MCS 334451 1462 1857 tASt «1454 1638 2129 1743 1708 488 O 3tt Sot 129 116 68 125 148 96 189 98 288 
NDA 744 734 1178 1587 1267 S19 1054 492 GBI 930 1106 1742 >~_0 63) 142) HEE 11GB 12H 129191172, 213206 
NON 744 589 #1196 516 1236 645 690 872 595 746 1265) i995 O7 7~~0 89 217 289 263 3?7 401 196 480 451 
NDS 256 240 756 1019 892 836 1220 1051 719 787 560 655] 426 425°-~_0 52 102 73 68 B81 144 145° 149 
NAL 335 419 618 963 950 367 831 814 669 704 737 634| 489 796 217-0 100 167 101 100 111 92 141 
NKE 257 146 1002 1136 1406 873 987 1263 703 899 401 237° 709 719° 319 295 0 4f 61 97 1539. 94 116 
SAN 168 280 1151 1886 1437 1144 1387 1374 1367 1395 394 598 965 1094 359 417 204 0 60 62 110 41 140 
SEQ 195 230 1089 1522 1673 1072 1299 1450 1292 1437 264 352 906 4109 415 461 219] 335--..0 17 939 85) BF 
SMC 174 275 1208 1661 1471 1133 1109 1652 1990 1399 297 340 1067 1199 354 457 3001 296 98™~_O 1339) 95 17 
SMG 381 525. 1118 1489 1449 1242 1722 1940 1268 1157 543 57B 1118 1054 671 565 524 | 484 987 496 ~_0 170 197 
SMP 505 494 1430 1839 1878 1372 1362 1697 1460 1689 393 393 t097 1410 680 384 403 | 270 341 410 650-™~._0 220 


$74 380__495__811___ 734 ~~ 0 


SMT §24 540 1429 1926 1910 1073 1179 1329 1676 1724 606 739 =1075 = 1234 773. «690 468 








Nole.- PEN, Penutian; CAN, North Central Amerind, CKC, Chukchi, CKO, Koryak, CKA, Reindeer, ECA, Canadian E skimos; FGA, Greenland Eskimos; EIN, Inupik Eskimos, EUS, Yupik Pskimos; ESR, USSH 
Eskimos; MCC, Central Macro-Chibchan; MCS, South Macro-Chibchan, NDA, Canadian Na-Dene, NON, North Na-Dene, NDS, South Na-Dene; NAL, Almosan, NKE, Kereasiouan, SAN, Andean, SEO, 
Equatorial, SMC, Macro-Carib; SMG, Macro-Ge; SMP, Macro-Parroan, SMT, Macto-Tucanoan. Triangles indicate more compact gioups Tribes inctuded in the groups are listed tn the laxt 

* USSA Eskimos had too few markers and were not used in [he tree of Figure 6.9 1; thoy fond lo associate wilh Chukchi. 
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sigmAcant): but the normhern and southerr. ; : 
average distances of a 0693 ane 0. 095 7 from th 

mw 


. 
ua 
“A 
Oo 
we 
i) 

aw 
a 
3 


ore most ‘ypical Agoeherh agrees ind 


thar 
alee. 


It is clear from the above distances tat the A 
Navajo, forming the southem Na-Dene. must na 
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Fig. 6.9.2 Principal-componen: map of 
American tribes grouped by linguistic 
subfamilies. 
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Table 6.9.2. Geneuc distances (x 1C,200' among Nomhern or 
Southern Na-Dene and Other American Natves from Nomhern anc 
Cantal Amenca 


At 





N. Na-3ene S. Na-Dere 
Aimosan 6C9 217 
Keres.cuan 712 319 
oo Penvcan 739 266 
Nach Cetra Amenncian 6€2 24G 





considerable admixture with normherm Amerinds. It is 
also possipie that the northern Na-Dene have had some 
admixture with northem Amerinds, but the data are in- 
sufficient to show it. 

This observation can also expia:n why in our eariier 
world tree ‘chap. 2) a group made by averaging nomh- 
er and southern Na-Dene tended to ‘oin the Amerinds. 
spitting from them, however, at an apparently very early 

time. We know that mixtures tenc to attach io an aver- 
age linkage tree at a higher level than the actual time 
at which the mixture occurred. The attachment of Na- 
Dene to other Amerinds indicates that the component in 
the mixture due to the latter is. on the average. strong 
enough that ‘tr ourweighs an omginal. unknown, compo- 
nent responsible for the difference setween nee ad and 
Na-Dene. 

The Ske meni groups are reasonably clusterec in 
the tree. with Asiatic Eskimos showing grea:er sim are 

th their close geographic neighbors. the Chukchi 
the Amencan Eskimos. USSR Eskimos are 


eemulke group and the separation suffciently Jong 





that this result is not surprising. Furthermore, there are 


linguistic connections between the Chukchi and Eskimo 
languages, strengthening the case for a relatively recent 
commen orgin of the Eskime and Chukchi. 

Bootstrapping shows that the separation of the two 
major clusters 1s clear-cut. 

Of $0 bootstraps, 19 show the identical first split of 
the tree of figure 6.9.:. This may seem a low proportion, 
but in the cther 31 bootstraps. deviations from the tree 
of figure 6.9.] are almost always minor. 

In 14 bootstraps, the main change is the addition to the 
Arctic group of the southern Na-Dene; given the strong 
similarity between the southern Na-Dene and the north- 
em Na-Dene this is not surprising. In 6 of these 14 
bootstraps also, the Almosan follow the southern Na- 
Dene in joining the Arctic cluster, Because Almosan is 
the Amerind group geographically closest to the Eskimo 
and northern Na-Dene, the potential for admixture is not 
negiigible 

In 17 bootstraps, one or two populations leave the 
Arctic cluster, they are, 1] times of 17, the pair of 
northern Na-Dene and Canadian Na-Dene, which almost 
always stay together and join the southemm Na-Dene in 
the Amerind cluster. In the other 6 cases, Chukchi or the 








Even though the USSR mens are tacay 
ilar geneticaiiv to the Chukchi than to the 
mos. tre ole relationshic is st visit 
The simbarines with Almosan seem m 
mixture was probably not a major ome. in 
the termtorial ang ecoleg:cal segreganen of Esx: 

The similanty of northern anc scout a Na- 
their other associations are aiso cieariy 
details of the bootstrap behas tor. The rice 
Haicz. Tlingit. and a few Athabascans on the. ccast 3s 
fairly similar genetically to the Canacian Athabas: 
and thev almost never part. Scuthem Na-Dene 
their affinity with the northern Na-Dene. but the: 
an even greater affinity with Aimosan. which m 
itself in pairing with Almosan in 25 of 50 bootsim 
white they pair with one or the other or both nosh. 
em Na-Dene in i3 of 50 bootstrags: they show almas: 
no tendency to pair with any other singie pct 
This ndicates that the admixture of Navato-Apacie wim 
Amerings probably happened mostly in earlier t meson 
Canada before the move south. 

The Amerind cluster has an internal subc.cste of 
sever. Nomh, Central, and South American sutvam 
Two pairs of subfamilies. one central-scuthem 
cther nomhem are next: Ge and Tucanoan are the out- 
hers, 

As mentioned more than once before. an cuther in 

tree has several possible explanations. Assuming ° 
evoluuonary rates are constant, one can trust thet: 
structure to correspond e the order of eaves of 







oO 


























an ouiier is a very mea population that ‘dee eloped ina 
highly isolated area. the assumption of constant evolu- 
tionary rates is difficult to accept, as one would expect 
it to show a long branch because of high drift. In this 
case it seems more likely that outliers did not separate 
particularly early, but being of small size had a very high 
evolutionary rate because of extreme drift. 

In order to avoid the consequences of extreme drift 
for individual small tribes, we have grouped them, in 
this case, according to linguistic subfamilies. If linguis- 
tic families are formed of groups with greater internal 
genetic similarity than randomly formed clusters, the 
pooling of tribes in linguistic groups can help reduce 
the effects of extreme drift. Although we did not know 
whether averaging by linguistic family would be truly 
useful, we attempted it nonetheless. We are currently 
not aware of better alternatives. 

If drift of individual tribes is very high. one may need 
to average many tribes to obtain a substantial recuc- 
tion of variation. This has no always been possible here 
because of a lack of adequate data. In fact, the two worst 
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outliers: Macro-Ge, and Macro-Tucanoan are mace up 
of only four and two populations. respectively, More- 


over, the number of individuals in these indes is small. 


The Ge are mostly representec Dy the Cau: ngang (7000 
in Brazi:, Cayaco (2760 in Brazil’. and Xavante (3000 
in Brazii:. The Tucano are represented os the Ticuna, 
who number 2;.0C0 in Brazil. Peru. and Colombiac 


com 

tA At AR YS We a: 1 
bined. Each icca. pooulatior is kely te be a sm 
‘ 


fraction of the total for the tmhe and to have little or 
no Eonar with other splinters of the tribe located in 
other. often distant. regions. These ourl.ers are there- 
fore likety to be cases of very Aigh ani. The next 
South American outlier, Macro-Panoan. 1s represented 
by seven tribes. with numbers of individua.s compara- 
ble to those above; Central Chibchan-Paezan is repre- 
sented by 10 tnbes. It seems that the greater the number 
of tribes, the Jess extreme is the position cf the family in 
the tree. This suproms the idea that cm is impor- 
tant in this case. fumher evidence thar high cnft ts 
involyed com g 

and trom other 
which snow 
neighoors. 


“¢ 







possible explanation for outers 's an aggiom- 
erative origin. contnbuuions from many groups be- 
longing tc very different sources. In ure n civilizations. 
this is often. cbserved in capitals that have receivec immi- 
grants from wice:s difieress regions They show, there- 
fore. nay . many other regions without forming 
close pairs with any paricular one. This expianat:on car 
be exciudced in the present case for fores: populations 
like the Ce anc tne Tucano. who live (at leas: tocay) 
ata low economir leve: in isolated areas. The safest 
general conc.usion from. the tree. as we discuss later. 








is that, aithougs the major Aissions of the tree are in 
good agreement with information from other sources. it 
seems diffcult to reconstruct a reasonable genetic his- 


tory from i as far as the Amerinds of South Amenca 
are concerneg We see in more detail in section 6.11 
that this conclusion is correct. This does not necessar- 
ily mean that grouping by linguistic families leads to 
wrong conclusions. but simply that it was not adequate to 
improve on a difficult situation. 

The PC map (fig. 6.9.2) is more useful, at least in 
showing the effect of geography: the first axis sepa- 
rates the Arctic populations at the right, puts all north- 
em Amerinds in the center, and the central and southern 
Amerinds at the extreme left. It is thus in good agree- 
ment with dasic geography. Arctic. northern Amerinds 
cluster neatly, whereas southern Amerinds show three 
major clusters: Tucanoan, Central Chibchan. Panoan; 
Carib, Equatoriai, Andean; southern Penutian, southern 
Chibchan, and Ge. These results differ somewhat from 
those obtained with the tree, but they are based on two 
dimensions only. 


Ai this point, we can ask the most impomant quesiicn, 
does the proposed three-migration theory agree with the 
results of genetic analysis? The answer is ciearis pos- 
itive. The two one clusters of the tree, Arcuc arn 
Amend, ccu.c cemainly be interpreted as separate 
grations. anc the ae cluster does contain a secondar. 
split into Na-Dene and Eskimo, the other :wo postulated 
migrations. Thus, the tree is compatibie with the three- 
migracions theory of Greenberg et al. (1927). as is the PC 
map. The analysis may also support the idea that the two 
later migrations, Na-Dene and Eskimo. had a relate qd on- 
gin in Northeast Asia. in the sense of havis ng come from 
a common ethnic group in that region. The separation 
of the Eskimo-Chukchi-nomhern Na-Dene cluster from 
the Amerind cluster is also visible in the first princi- 
pal component of the PC map. The separation of north- 
em Na-Dene from Eskimos is also seen in the second 
component. though not as clearly. The Na-Dene and Es- 
kimo may have migrated indepencent!y to Amenca. cr 
they may have separated in Beringia. or even in Alaska: 
it is impossibie to solve this problem with the present 
data. 

The question of dating these major migranons may 
be reconsidered again here. In our 1988 paper (Cavaili 
Sforza et ai. 1988), the divergence between al. Amerinds 
and all norhern Mongoloids is in slightly Detter agree- 
ment with the first date of entry proposed, about 35 
kya, than with the second. Using the constant cai- 
culated in table 2.5.1 we obtain here the date of 31 
kya. However, norhem Mongoloids are a very di- 
verse population, which underwent consideradie in- 
temal movement in the last three centunes (Alexees, 
pers. comm.). With mixtures and other complicatiors. 
the divergence between the average Siberian and the 
average Amerind is likely to be greater than the ai- 
vergence of Amerinds and their direct Asian ances- 
tors. It is also likely that some of the Sibenan popu- 
lations that remained in Siberia were exposed to more 
severe environmental conditions and decreased in size. 
undergoing even greater drift. In any case. our attempts 
at identifying one Siberian group closer to Amenincs 
have not been successful. On the basis of relatively few 
markers (6 loci), Spitsyn (1985) found that among all 
Siberian peoples, the Tungus, Even, and Yakut located in 
the northern part of central Siberia are genetically clos- 
est to the Athabaskan. The Asian ancestors of Amerinds 
may have come from a relatively small region, and their 
Asian descendants may now be diluted by admixture 
with other less closely related ones, to the point that 
they are no longer easily recognizable. Jt is also possi- 
ble that the majority of the Asian ancestry of the Amer- 
ican pioneers has effectively left Asia, as happened, for 
instance, for Eskimos. All these considerations, and the 
expectation of high drift in regions of very low Censity 
like Siberia, would tend to increase the distance between 
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¢ thus lecd to an overesu- 
passage. One may also consider that 
separation. presumatiy on the Asian 
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given compiete car 
clear. within the range suggested by archaeology. 
From the tree in figure 69. tne genetic separa- 


tion between Na-Bene anc = ximo : a un i. mere than 
halfway dDerween us separation of the Arctic group and 
the Amerind group. If the a 1S ne as representing 
the separation Rinses n Amerinés anc Northeast Asians. 
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pecied: even after pooling. 
they remain the g.sup wih fewest gones. 

The Asctic cluster has the same structure as before. 
with nomkem Na-Dene (Athcbascan and Dogrib) con- 
xime. but separating from them in the first 
Eskimos are the most peripherai of the Es- 





In Agure §.10.2 the same genetic Cara are presented 
as a PC map which accounts for 39% of the original 
genetic variation. The clusters indicated are linguistic 
groups and are discussed further in the next section. 

The analysis was repeated for 30 populations from 

South and Central Amenca, including Central Amen- 


Le 




















el rer es 
| 
(ata t= 
a 
| 
a ee cma | —<—e 
i t f 
| | of 
= j= ee 
ee 
C10 0.05 0 





for which we have anotcom ‘ 

(31 ak discussed atove. then the c mas 

between Piteeid and Eskimo. probably stn. in Asia. as 
t i a 





4 


entry to America of one. 
may ace aa which 





in this sectien accordin 
fo some extem ova 
: cn we censicer the rites 
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guistic grouping used in this section. for North ang Scum 
America. 
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can linguistic groups because of the extensive lingusstic 
similariues between some of — Tne resists ef the 
ana. 


"sig are shown in figure §.10.3; distances are given 
e 


v 
in table 6.10.2. The averag 


cult probiems arise in the interpreaticn of this 
ree. The PC map from the same cata ino ‘ 
not bring any clamAcation. No simple geograrmc 
linguistic correlation is found at Arst sight. a 
discussed further. The amount of genetic crift that has 
been going on for 10 ky has not abated even today. 
given inat population densities in most of the area are 
still very small and mav even have become smater in 
some cases. There has clearly been an extensive geo- 
graphic movement of tnbes. as shown by, ameng ather 
things. the fragmentation of the linguistic map. and also 
by. modern ethnological observations. There also must 
have been in the past, and there certainly is at present, 
a complex network of genetic exchanges within and 
between tribes. which has been studied in detail only for 


Inupik Eskimo 
Greeniand Esxime 
Alaskan Eskime 
Canadian Eskimo 
USSR Eskimo 
Aihabascan 
Dognb 

Ojibwe 

Cree Naskam 
Navajo 

Pima 

Papago 

Nahua 

Zuni 

Cherokee 
Eastern Mayan 
Guaym 


Fig. 6.10.1 Genetic tree of 17 single imbes 
or geographic groups of tribes from Norh 
Genetic Distance and Central America. 
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Table 6.10 1. Genetic di.tances (in the lower fet triangle) and thew standard etrors (in the upper right langle) among North American tribes or small groups of them {all vatues x 10,000). 


Tnangtes indicate relatively homogeneous groups. 



























ECA EGA EIN EUS ESA ANN ANP API MSG NCD NAT NNA ACN AOJ KCH PZU PME 
peas eee ate A 2, : Ce orth, ENE aS eas La, A Sond pe 
(CA [oO ut 74 63 19 a3 190 wt 246 99 140 235 193 322 
tGH 2 LO 77 140 210 309 308 175 324 291 289 347 236 304 
IN Ib 278, 95 187 PUT 5A4 145 318 288 255 352 a71 403 419 
FUSS 259 30 0 135 Pal 361 147 129 155 220 175 255 245 327 
rsp [aos “6IT 936i 0 1/8 Ais 302 212 258 201 178 301 213 233 
ANN ~Ty73 7 99a 285 675 B75 38 266 334 200 79 148 146 62 47 142 
ANP 951 1304 1509 1105 1209 32 216 ou 232 66 80 142 118 55 94 
API 814 ons 1228 908 865 0 104 178 192 59 92 106 67 46 145 
MSG 188? 1710 2615 2013 195? ~~ 705 (t) 578 591 300 381 375 317 414 179 
NCD 77% W139 734 913 1298 1399 1445 1065 3153 0 G6 174 202 300 496 307 191 
NAT 754 746 952 676 809 aG6 u10 71 2687 322 460 324 199 
NNA 872 1253 1072 650 oi 2O7 366 295 4123 15 100 123 82 
ACN 535 W439 1147 939 930 A06 34 340 94 “ois [ 56 100 233 130 
AQJ 619 g91 1269 77 759 rat 611 509 1277 1299 1236 0 122 221 162 
KCH 1177 1168 1726 959 1277 170 266 Jt4 565 2339 1409 540 374 496 ct] 101 +80 
pzu 10907 1088 1523 1P54 1503 aad 240 160 594 1682 1514 AAs 715 848 63 
PME 1208 1342 1725 1037 Ban 278 yar 347 Gi 1434 O57 3084 428 567 |__395 a 0 








Note.- ECA, EGA, EIN, BUS, ESA, &skimnos (see labla 69 1), ANN, Nahua, ANP, Papago APS, Puna; MSG, Guayme, NCD, Dogebd: NAT, Athabascan;, NNA, Navajo; ACN, Cree, Naskapi, Montaguais, 
AQJ, Opbua, KCH, Cherokee, PZU, Zuni, PME, Eastern Maya 
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two tribes (Yanomame, Max: 
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are’. These investiga- 
tions are the only ones frem which a modei can de i 
derived. One wonders how much one can generalize N 
the conclusions reached for these examples. 
encouraging to have excellent data even for only a few 
populations, which have not been senousiy affected by 
contact with latecomers, or at least have shown linle if 
any tendency to acculturation. The Yanomame may have 
originated at a considerable distance from their present 
location in the upper Orinoco (see fig. 6.6.1), prob- 
abiy in Parama (on the basis of linguistic considera- 














ALASKAN ESK.MC 


USSA ESKIMS CANASIAN ESKIMG 


INVEIK 


Guaym: 
Yancmams 
Caingang 
waana 

Tne 
Jvaroan 
Eastern Mayan 
Quechua 
Parca 
iManmare 
Macush 
Naftua 
Atawakan 
Pema 
Papago 
Zuni 


Aymara 
Atscamenc 
Xavanie 
Oyamp: 
Yuoa 

Ban 

Tina 

Mave 
Mapuche 
Araucano Mapuche 
Pascas Novas 
Emeniion 
Warsc 
Paraxana 


Genere Orsiance 


which 
America. 





Fig. 6.10.2 Prine:pal-component map of 


ESK Mo 


1s 2 


“LINGUISTIC GROUP 


Chipcnas 
Chibenan 
Macro-Ge 
Macro-Car:poean 
Macro-Carpoean 
Equatonal 

South Penutan 
Ansean 

£ 
Macto-Caribpean 
Macro-Cansbean 
Cerwal Amennd 
Equarnnal 
Central Amennd 
Central Amenns 
Nonhn Penwuan 
Ardean 

Paez 

MacroGe 
Equatonal 

Macro Carioean 
Equatonal 

iMacro Canbbean 
Equatonal 
ardean 

Anoean 
Equatonal 
Equateral 

Paez 

Equatonal 


Norherr and Centra: Amennd tnbes or 
geographic groups. The clusters refer to 
linguistic groupings: i. Eskimo: 2. Nemhem 
Na-Dene: 3 
§. Central Amenad, §. Penutian. 7. Keres:cuar 
8. Chidchan, 


. Southern Na-Dene: 4. Almosan. 





mons). They are still moving and expanding «Cha 
1983). The stcrv that emerges from the Yanem 
faxintare is one cf many scenanos which must ex- 
But it 1s ist in South America. It cerainiy shoule net te ex- 
tended to regiens with a long history of formanen of 
towns or cites or even villages having a totaly ci- 
ferent demogrephic and mating structure. Rather. the 


Yanomamie are a model for populations living as gmm- 
jive horicuhturmsts in the American tropical 
significant fraction of Central 


se 
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Fig. 6.10.3 Tree based on genetic 
distances of 30 South and Central 
or near-Central American Indian 
tribes. 
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ry of Assions and fusions for the last few 
s of tne Makirtare (see fig. 6.10.4) shows a 
Structure cf very smail groups. or the erder of 100 indi. 
Vicuals each, which split and reunite. to some extent ac- 
corcing !c Kinship lines. Kinship groups. however, are 
Not necessamiy stadle entines when viewed over sev- 
eral generanons, and the whole picture is one of incom- 
plete rancomness of splits and fusions that is not easy 
tO mocei quantitatively. The genetic variation between 
villages is about twice what would be expected (Wag- 
ener 1973; on the basis of the observed proportions of 
migration, assuming that migrants are a random sample 
of the population. Thus, drift is higher than expected 
from the observed migration and population size, prob- 
ably because splits and perhaps reunions tend to follow 
kinship lines and are therefore not random (Smouse et al. 
1981; Smouse 1982), as in regular models of population 
structure. 

Another source of amplification of drift effects is 
strong Cifferential fertility, especially of head men (Nee! 
and Weiss 975; Neel 1980). The Makiritare are largely 
endogamous within the village, and even more within 
the tnbe, but give and receive nontrivial genetic con- 
tributions to and from neighboring tribes. usually of 
different linguistic groups since several tribes moved 
a long distance from their origin. One cannot exclude 
the possibility that immigrants from other tribes have 
closer kinship ties with the tribe, decreasing the out- 
breeding effect caused by mating with members of other 








tribes. Considering the frequency with which women are 
raided from other tribes. a certain 
Or nearly rancom outbreeding with neighdors must aiso 
occur, 


There is only limited information on other interimibal 


MARRY AE eh ed aes 
MOLAL Cl rancom 


migration. According to a summary of informanen by 
Salzano and Cailegan-Jacques (1988), genetic exchange 
is considerable, and it is higher for tribes at a mcre ac- 
vanced economic leve!. The:r tabulation does not dis- 
tinguish between genetic exchange with neighbors and 
with different tribes. In unpublished data collected with 
H. Groot and A. Espine! in Colombia, genetic exchanges 
between different tribes on the upper Orinoco became 
very high at the end of a long period of intertnbal hos- 
tiliti¢s: in a small area investigated near Puerto Inirida. it 
was difficult to find marmages where there had not been 
receat admixture between different tribes. The memory 
of genetic exchanges in older generations is frequently 
lost, and such findings make one Suspicious about the 
real isolation of many South American tribes, at least to- 
day. Yet, there is enough genetic variation between South 
American tribes that some degree of isolation must have 
been maintained in many instances for a long time (Neel 
and Ward 1970). Our capacity to understand the genetic 
structure of southern Amerindian tribes can only benefit 
greatly by an extension of studies like those already cited 
by the Neel group, before they are made totally impos- 
sible by the disruption and disappearance of traditional 
customs. 
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6.11. COMPARISON OF GENETICS WITH LINGLISTICS AND GEOGRAPHY 





jor ciusters. mernds., Na-Dene. ’ 
are also cleariy distinc: linguistical:s The hypothesis 
thai iney correspond to three Malor migranons. a. from 
Siberia vie the Ber.ng region. is in agreement with cur- 
rent archaeological knowiecge. despite present uncer 
tainties on dates The general picture seems reasonadiy 
well established anc further analysis given in sechon 
6.10 has clarified possible doutts arising from the am- 
biguous position of the southern Na-Dene. Their geo- 
graphic position and the peculiar genetic relationships 
with other Na-Dene and with Amemnds are dest ex- 
pained by admixtures with the latter that must have ac- 
companied their scuthem migration. When we come to 
consider Amerinds. we fing greater 2 ines in fully 
reconciling genetic data with information provided bs 
other approacnes. In part, this is Caused Dy the poverty 
of information. At this point however, we must summa- 
nize two previous investigations that shew wiinoul doutt 


hich 






that Amends. toc. provide good evidence of a strong 


correlation between genetics and language 
The first is an edtensive analysis of the relations 
besween the genetc. jingeistic. and cultaral simular- 


ities of $2 North American Indian tnbes carried out 
bs Spuhier (19753. The analysis usec 2 subset of 33 
gene frequencies from ABO, MN. RA. Diego biood 





group was tested only for a subse:. Of seven linguistic 
groups: Arcnc-§.terian. Na-Dene, Macro-Aigonguian. 


at 


aS ca 
Macro-Sicuan, Hokan. Penutian, and Aztec-Tanoan. 3+ 
(65.2%; of $2 tnbdes tested were classified correctly 
sing requencies. This indicates a substantial 
agreement between linguistic anc genetic data. but also 


a 
41 
19 
fal 
23 
oo 
pal 
a 
c 


the Spuhier sample are found among Na-Dene. Macro- 
Algonquian and Macro-Siouan, and in the Hokan group. 
In Spuhler’s analysis by culture areas (Arctic, Sub- 
arctic, Northwest Coast. Plateau, California, Plains. 
Southwest, Northeast. Southeast) 3} of 33 tnbes were 
correctly classified. or 58.5%. Considering that more 
groups were tested in the latter case, the two approaches 
gave approximately equivalent results. In conclusion. 
there is substantial. even if imperfect, agreement be- 
tween genetic and linguistic or cultural classifications. 
Some of the discrepancies, especially that of northern 
and southern Na-Dene are of interest, note, however. 
that Apache and Navajo are not misclassified in Spuh- 
ler’s analysis. The statistical approach used by Spuhler 
(stepwise discriminant analysis) 1s different from the 
usual one of calcalating correlations between genetic 
and linguistic (sometimes also with geographic) dis- 
tances. Moreover. we use more genes and fewer tribes. 


In figure 6.iC.2, tnbes belcngin 


group are circled. There cleary 





Not pertect, agreement beiween 2 
classification. The small numbers ca not perm 
pletely satisfactory assessment of the come: 
compete agreement indicates t 

netic anc lingu.siic simiiantes Mas : : 
It may also result from frequent language or genetic re- 
placements. In fact. these explanations are Act mutua.. 
exclusive, and to some extent, all may have contmDutec to 
reduce the correlation without complete.y destray:n 

Using other more conventional approaches. Sp 
(1972) found no evidence of correlation Detween gerenc 
and linguistic distance. This negative resust may be 
more of an indictment of the method than of the genera: 
correlation between linguistics anc genetics. A linear 
correlation can easily be destroved by some outhers. 
The expectation-of linearity may be naive when there :s 
a complex fission and fusion pattern. simulations may De 
appropriate for a comparison of the different mernocelo- 
gies. However. Spubler (1972) reanalyzec the same Gaia 
by an analysis of variance. which escapes the stmcrures 
of linear-corveiation analysis, and found that the vamance 
of genetic distances among linguistic stocxs is signin: 
cantly higher than that within linguistic stocxs Tas is in 
line with his result by discriminant analysis. It is wore 
adding that Spuhler found a moderate but st encaRt 
correlation detween genetic and geographic cisiances 
and none between linguistic and geographic cistances. 

Apar: from Spuhler’s studies of the genenc-iinguisiic 
correlation or the North American continent. there have 
been many investigations of limited regions or groups of 
Central and South America. An early one Sy Spieiman 
et al. (197+) compared the linguistic distances among 
seven Yanomami dialects and genetic distances among 
the people occupying the corresponding geographic ar- 
eas. The matrices of genetic distance, distance calculated 
from lexica: data, and from grammatical cata showed in 
al! three cases a significant congruence. 

Chakraborty et al. (1976) found no linear correle- 
tion between genetic distances and linguistic distances 
in seven Chilean “highland” Andean populations. Lin- 
guistic distances were calculated on a scale based on an 
early classification by Greenberg. The scale of linguistic 
distance used may be responsible for the failure. 

The same measurement of linguistic distance was used 
by Murillo et al. (1975) to compare linguistic and ge- 
netic distances of the Chipaya of Bolivia to nine Sou:h 
American Indian tribes. They found no correlation. 

Salzano et al. (1977) investigated the intra- and inter- 
tribal genetic variation within the Ge-speaking Xavante, 
Kraho, and Cayapo of Brazil. They conclude that the 
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average intentribal genetic distance within this linguistic 
group is about 62% as great as that between inbdes speak- 
ing more guaiend ated languages. They found, however. 
a weak linear correlation (r = 0.27) between genetic dis- 
tances and cognate percentages in a fist cf 100 words. 

A very thorough and detailed study has been published 

recently by Barrantes et ai. (i99G) on the Chibchan- 
speaking groups of Coste Rica and Panama. Ten such 
populations were analyzed for 48 genetic loci. The 
genetic distances between pairs of populanons were 
correlated ic the linguistic distances based on cognate 
percentages. The observed correlation (r = 0.74) is high 
and highly significant, higher than that observed for ge- 
netic and geographic distances (r = 0.49, not signifi- 
cantly different from zero) and for geography and lin- 
guistics (r = 0.52. significant at P = 0.053). 

When we lock at figure €.10.3,. we are unable to find 
a simple interpretation linking genetics anc linguistics in 
the whoie of Central and South America. A similar fail- 
ure is expermenced in the related tree given vor South 
America in Salzano and ei sneueaeaae (1988). Te 
seems likely that, in these circumstance. a tree is highly 
inappropriate fer detecting the cone aie icn of interest, bur 
it is also possitie that the data are inacecquate. 

Even the usually strong relation between genetic and 
geographic distance is blurrec in South Amenca. The cor- 
relation calculated between the two distances is 0.191 

0.048 (stancard error calculated by bootstrap). It 1s n08- 
itive but low, and confirms the results obtained by piot- 
ting the genetic distance between population pairs against 
their geographic distance (sec. 2.9). Linguistic distance 
berween families showed a negative correlation with ge- 
netic distance (-0.139 = 0.051) and with geographic 
distance (-0.212 = 0.051). These results (Minch and 
Cavalli-Sforza, unpubl.) will need further investigations. 

There are many reasons whv the correlation of linguis- 
tics with genetics and also with geography is especially 
difficult to study in South America. Part of the problem 
is tied to the major termtonal, economic, and political 
changes that have taken and are taking place in South 
America, causing an epidemic of Janguage extinctions 
that must have been especially dramatic in the last cen- 
tury and earlier. For instance, in Ruhien’s (1987) list, 7! 
languages of the 117 (61%) that form the Ge-Pano-Carib 
subfamily are extinct. Similar high percentages apply to 
many other subfamilies of South and Central America: 
Equatorial 67/145 (45%), Tucanoan 12/47 (26%), An- 
dean 12/18 (67%), Chibchan 25/43 (58%). 

Languages often become extinct when population 
numbers become too small, or when there is govern- 
ment pressure to expand those of another language, but 
this does not mean that the people also disappear. In 
fact, it seems reasonable to assume that in the modern 
situation, with the continuous shrinking of groups, an 
increasingly larger proportion of people stop speaking 
the traditional ‘anguage and replace it, either with lan- 





— er 


guages eas oy the c 

widely spoken ae 
This would ce 
correlation of ianguag 
important reasons that de 

One srcuid remem 
cussed (sec. 2.5,, Becca: Natives show an extreme’. 
high gecgrachic mobility, as measured by te aes 
ship berween genetic distance and geograph: : 
Mobility 1s also detected by stucying the cistribune: ~ 
language groups. which is extremely fragmentec, with 
subfamilies fcrming very complex. interpenetrating pa:- 
terns. This might be enough to destrov linear corre!a- 
tions between geographic and linguistic distances, anc 
between genetic and linguistic distances. The eco OE 
cal situation also contnbutes to this result: the Ance 
chain forms the backbone of the continent and :s ver 
different from the east. It runs from the extreme north tc 
the extreme south anc is reiauvely simuar ecologicai.s 
in spite of the great variation in latitude. [tis oc 
by people who are also relatis eiy homogeneous 
dans el well as linguistical viemiy iwo maior seu 








per that, as we have alrecdy Zis- 









in the Ardea chi n ieee By contrast, the Agees east: 
em part is more heterogeneous genetically and ing 
ueally. Linear correlations are especially unsuitable fer 
measuring the association among geographic. genetic, 
and linguistic Cistances in this case. Derailed studies 
of single [nguistic groups that have not undergone 
too many disruptions anc extinctions—for example. the 
Chibchan (Barrantes et ai. 1990:—are best suited for 
showing the correlation between genetic and linguistic 
variation. Studies of other groups. that have not been ex- 
cessively impovenshed by exunctions may also be usefu: 

The stucies of correlation between genetics and lin- 
guistics in America can give only a very partial answer to 
the genera: problem. Of the seven studies we have listed. 
only one that used linear correlation gave satisfactory 
results. One can see many reasons why this can happen 
even if there is a general congruence between the two 
phenomena. Other methods have given positive results 
when linear correlation failed. Moreover, even if this is 
generally overlooked, significant testing of linear correla- 
tions between distances calculated between pairs of pop- 
ulations is unsatisfactory because there is usually an in- 
ternal correlation between the pairs. This does not apply 
to the sample by Murillo et al. (1977) in which the pairs 
of populations are independent. For further comments see 
Cavalli-Sforza et al. 1992. 

In summary. three of seven studies favor the hypoth- 
esis of congruence between genetics and linguistics but 
for methodological. theoretical, and historical reasons. 
one may expect this type of analysis to fail in the 
Americas, especially using linear correlations. Further 
work on American data with more refined methods 15 
Clearly necessary. 
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6.12. GEOGRAPHIC MAPS OF SINGLE GENES 


The ABO system is remarkably differen: in America 
from other pars of the world: Amerinds are unique in 
having almest comp.ere:y lost the A and 8 alle 
contrast.. A is conserved among Na-Dene and shows 
a remarkably high frequency among sore Almosan. 
whereas among Eskimos. the A anc B frequencies are 
much mere similar to those of the rest of the world 
Thus, the ABO loces is a fairly good. though not a per- 
fect mirror. of the three major postulatec migrations. 

The reasons for the loss of one or two alleles of this 
system, which are present at relatively constant frequen- 
cies in all other world populations—and to some extent 
also in many Primates (Socha and Ruffié 1983)—are not 
entirely understood. The extent to which rancom vari- 
ation in gene frequencies affectec Amerin d populations 
will be clear from several other examepies in this section 
and suggests thai genetic drift played ¢ vers important 
role in Amenca. Did drift determine the irreguianties of 
gene frequencies in America because ofa very low nem- 
ber of initia! migrants (an initial founder ef . or later 
bottlenecks. and perhars persistence cf low numbers for 
leng periods? We may anticipate that the denawior o of 
HLA loci indicates tha: the second or thirc hypothesis 
may De true. and tha: many tnbes originates from a very 
smal: number of founders. Instead of the mans alieles of 
an HLA locus common!y found elsewhere. even in smail 
populations. a particular Amennd tribe has only a few 
allzies at a disproportionately high frequency. with other 
alleles rare or absent. In another tribe the same ranty of 
most alleles excep: a few is observed. but the frequent 
aleie’s are different. This remarkable phenomenon is 
therefore uniikely to be due to natura! setection. given 
its magnitude, or to the initial founder effect of a small 
number of frst migrants from Asia. ABO has far fewer 
alleles than ALA, but in a way there is a somewhat sim- 
ilar phenomenon: an excess of A in a few groups, and 
an excess of O (up to 100%) in all the others. A high 
frequency of B is almost never found. 

Even if there is a good chance that dnft was respon- 
sible, at least in part, for the anomalous distnbution of 
ABO, it is difficult, if not impossible, to exclude the 
effects of natural selection. As we have seen in section 
2.10, ABO phenotypes (or genotypes) react differentially 
to many infectious diseases, and a popular explanation 
for the loss of A and B alleles among Amerinds is differ- 
ential sensitivity to syphilis, because O individuals are 
more resistant. The origin of the hypothesis is the belief 
that syphilis was endemic in Central America in the 
fifteenth centu-y and was spread to Europe by the crew 
of Christopher Columbus after their retum to Spain. 
The evidence from direct studies of patients (Mourant et 

1983) showed that O individuals heal more rapidly 
(as judged on the basis of immunological! tests) after 


Hes 


treatment with chemotherapeutics The cat 
raphy of the European epidemic beg:innin 
the return of Columbus’ crew correspond 
tations of the Aypoines:s. but others have clair: wnat 
the disease onginated in Afmca from a closely pelates 
spirochete responsible for yaws, a nonvenerea: Cisease 
(MeNeii i976). A search for a corre:ation herween vaws 
and ABO was negatve (Cavalli-Sforza .9665.. 

The geographic distribution of the ABO alieies shown 
in the maps deserve some comments. Because of the 
rarity of A and B, and the omnipresence of O, all gene- 
frequency distributions are very skew. In North Amer- 
ica O is lower, with allele A being high and reaching 
a peak avove 45% (almost all A/) in westem Canada. 
Elsewhere. O is almost never less than S0‘c. In the ex- 
treme south, there is a small patch with a maximum of 
A greater than 10%. anda corresponding trough in C. 
Greenland is also high in A fAl). 

In Eskimos. 8 shows a peak in eastern and souther. 
Canada. where O is low and there are also traces of A. 

Apart from Eskimos, the simultaneous presence of 4 
ane B in proportions of 4:1 is a strong indicanion of 
admixture with Caucasoids. This 1s likety to be the case 
on the eastern coast of Canada, but the absence of 2 in 
the western part of Canada. despite the high frequency of 
A, is proof that this is not due to admixture. If Negraics 
were the donors of ABO genes, which 1s not the case ir. 
Canada. the proportion of A to B would be lower thar for 
white admixture. We have tried to avoid using data from 
mixed populations but we will see thar in the eastern 
part of the United States and Canada a fair number of 
mixed groups are present. More intensive contacts with 
Europeans occurred in this area and. therefore. it is nc: 
surprising that itis difficult to find “full-blood” (or even 
only 3/4 blood) Amerinds. 

Variograms of ABO alleles have long initial linear seg- 
ments. with rather small slopes. 

Acid phosphatase (ACP/#B) shows an almost regular 
gradient from north to south. The distribution is almos: 
bimodal, reflecting the major difference of Eskimos and 
Amerinds from the extreme north versus the rest of the 
continent. The variogram is approximately linear up tc 
4000 miles, with a fairly large slope. 

Adenylate kinase / (AK/) is, like ABO, a marker of 
Caucasoid admixture. The less frequent allele, AK/*2 
has a frequency of about 5% among Europeans and is 
essentially absent in other populations. The band of low 
AK]«] (<97%) across the North American continent in- 
dicates Caucasoid admixture. It confirms and extends the 
observations with ABO. The variogram is uninformative 
and is not reported. 

The Diego blood group (D/#A) is of special sig- 
nificance in America. It was first found in Amerincs. 
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as the map shows. the A allele varies from 
hed fs 5% to more than 38. itis also found in some 
ongoie:es but at a lower frequency. It must 
g in Nomheas: Asia. Its eae 

nin Ame: mea iS Most probably due to dn 
razil. but it 18 rare or 
inina, slope of the var:- 
linear portion is iess than 






The Duffs dlood group (FY 


vanes considerably with 
allele A. showing a maximum in the Arctic. The dis- 
tribution spans almost the complete range. but is con- 
centratec between 40% and :00%:. Allele B has been 
studied much less extensiveiy: it peaks with more than 
40% frecuency between normhem Brazil and the Guianas. 
The variczram of allele 4 is fairly regular. whereas that 


of 3 has a strong!y negause ininal slope. 
Adele J of esterase D (ESD=,° shows a maximum in 
Mato Grosso southern Brazil) and the Paraguay basin. as 


ws an absolute min- 


weilasin Certral America: it aiso sho 
ne zi). The vanogrem 


imum inthe extreme eastem part of Bra 
has a large siope and is linear unt! spout i500 mies. 
Glyoxsiase-i alele 2 (GLOf=/} Aas a maximum in 
Centml America and low values in South America: 
the reguiar decrease toward the noma is artifactual and 
f data 
Vv 





used by the near adse ne in North America 

eptin the extreme noma. Th far) es am 18 approxi- 
nately (ines: for almost "5000 miles with a largish slope. 
The group-specific component or viamuin- -D- -bincing 
oretein “atigie | (GC#l) shows a minimem in central 
Brazii and a relative maximum farther west: the vari- 
ogram is imegular, possidly because of the closeness of 
the min:mum and maximum. The electrophoretically fast 
subtype of GC«/, GC=/F has two peaks on the western 
ceast of South America, a relative minimum in the ex- 
treme south and one in the extreme north. The variogram 
shows a complex form. 

Haptog:obin (HP=/) also has a very wide distribution, 
with gene frequencies ranging from 0% to 100%, with 
a mean of 5$%. The peak is in the extreme south, but 
there are other secondary peaks in South America: the 
lowest values are in the extreme north. Basically, there is 
a north-south gradient, which, in the present case, cannot 
be attributed to climate. The variogram has a relatively 
short initial portion with a positive slope. 

Antigens specified by HLA genes have revealed an 
unusually narrow range of alleles, especially in South 
America (Black et al.1980). Only HLAA=2, As9, As28, 
A#30, Ax3], Ax33, HLAB*5, B«15, B«16, B¥17, Bx27, 
B«35, and B40 have average frequencies significantly 
different from zero. This restricted range of polymor- 
phism is expected when the genetic diversity of an 
ancestral population has been reduced several times by 
passage through size bottlenecks. 

A possible effect of selection should also be consid- 
ered for HLA: in fact, evidence for heterosis in South 
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to figh Siete mortaincy. 

The most frequent HLA allele is Ar2—375 
average —and it reaches maxima 
em Nomh America and in Venezuela. with minum oe 
northem Andes and in eastern Greenland. The ¢istribu- 
tion is they :0 have at least ue modes. HLAA~S has ar 
average frequency around 31% with a peak aver SO% in 
eastern Greenland and the norhwesiem Arctic. A sec- 
ondary pesk (over 530°) 1s found in the nomhem Ances. 
whereas the rest of South America has frequencies be!ow 
20%. The distribution seems bimodal. Allele 4/9 has 
an Bae of 17.5% and a peak of mere than 0% in 
mhem nie: with ey HeGe encies nora SECas ome 








40% in ee eXtreme oui: re om. 
has a peck of more than 4% in the southes 
States. A subtype of 4/9. Ax2]. averages I2°%. : 
ing more than 30% in northern Argentina. Again, tre 
disindution seems bimocal. Although it has a maarmem 
above 15% in the southeastern United States. A=32 as- 
erages }.8. 

With an average frequency of 12% and a peak over 
50% in eastem Venezuela, HLAB=S5 has a sesorcars p2aK 
in eastem Creenland. Although its mean frequency 18 
1%, B=7 reaches values above 10% in the western Arc- 
tic Ocean region. Allele B=/4. with a 0.8% averase. 
has a frequency greater than 10% in the southem Andes: 
and B«/5, average 11.5%. has a peak in ncrhem Chile. 
B*]6. average 13%, has a peak in the north-central Ar- 
des greater than S0% and minor peaks elsewhere. B+2/, 
averaging 1.5%, has a maximum above 10% in the ex- 
treme Southwes: of the United States. B«22. with mean 
0.7%, reaches more than 10% among ceniral Eskimos. 
Well known for its strong association with ankylosing 
spondylitis, B*27 has an average frequency of 3.3%. 
with a maximum above 20% in Alaska. It is interest 
ing to note that the three tribes of the Southwest, the 
Pima, Papago and Zuni, have similar origins >ut signif- 
cantly different frequencies for B*27. The most frequent 
B allele, B¥35, has a 20% average and reaches about 
70% in Brazil. With a mean frequency near 19%. Bx+0 
reaches over 50% among Eskimos of the westem Cana- 
dian Arctic. 

In sum, HLA shows great variation, most proba- 
bly resulting from drift, like the other genetic Sys 
tems, but as already noted, its multiallelic structure 
renders variation more evident. This genetic syste™ 
is ordinarily represented by a great number of alleles 
in almost every population—even if very small iF 


the Old World, and all alleles tend to have relat: vely 
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tow FregeeTeies. In the Americas, the situation is ¢il- 
ferent. One or few aiieles become deAn:tely dominant 
in frequency. in one or a few tnbes, sometimes reach- 
ing values above £0%, anc the other alleles are corre- 
sponcing!y care: but most populations are unique in that 
the corminant alleles differ from one io the other. some- 
umes even in neighbornng popuiations. This is exactly 
what would de expeciec, at least qualitatively, under dif 
alone. In fact, in the total absence of cross-migration, 
drift would eventually leac to the survival of only one 
allele in each popuiation. The surviving atlele is cho- 
sen random.y from among those originaliv present, sub- 
ject to the mue that the probability of an allele becom- 
ing the scie final survivor equals the initial frequency 
of that alleie in the crifting population. Perhaps most 
alleles were represented at the beginning in Northeast 
Asia; many are st.ll present in some. but not in al! the 
other tnbes. 

Some alleles were probably los:. a few among the 
founders perhaps. but most in the process of evolution 
of incividua! indes. as shown by aa ver different local 
patterns of each allele. It seems as if most local popula- 
tons were started dy such smail numbers of individuals 
that they could onis maintain two or three alleles at high 
frequency. Under these conditions. one does no: need 
tO pOSiuigte 2 very strong founder effect at the passage 
from. Siberia to America (or even earlier}. The remark- 
abie vanadcn amo me Glace tribes of South Amenca 
suggests the existence of a later bottleneck, perhaps more 
impomant than the Grst. if there was a first one. In other 
words. man: alleles may have been present at the begin- 
ning anc .os: jater. Only 17 aes have sufficiently high 
average frequencies io generate maps of Americ - this is 
anout half the number of epee alleies, but one does 
net neec to conclude that half of the alleles were iost. 
It 3s possid ie shat there exist severa! undetected alleles, 
‘ority of reagents are of Caucasoid origin 
and co not neces detect all alleles present in other 
popu.ations 

The variation with distance shows here, as in other 
ALA datz, several negative or flat initial slopes: 5 of 17. 
The initia! linear segments of those with positive slopes 
are in the usuai range. and the initial linear portion may 
scmetimes span 2000 miles. 

GM (or 1GHG/G3) also shows considerabie local vari- 
ation. The most common haplotype. za:g, varies from 
40% to 100%, with several peaks and several minima. 
The next most important haplotype. zar,;g, has a maxi- 
mum in the center of South America and cecreases al- 
most regularly around it. 

All the other GM haplotypes have lower average fre- 
quencies, but all show usually single, sometimes extreme 
peaks in different regions. Thus za,b0b/b3b465, a Ne- 
groid haplotype (very poorly represented in the maps for 
reasons of reagent availability), has an average frequency 
near 2%. but peaks at more than 6% in the Guianas 
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roadie Afmear admixture An One-iaz) 
oes Pe, ca/busib3bS. has an average frequency of 6% 
and peaks al at more than 20% in Alaska and in Labra 
With an average of 1.6%, fa.b0b/b3b4bS has vanous 
peaks in the north and south, none too pronounced A 
Caucasoid haplotvpe. f:500/53b4b5. has an as erage fre. 
quency of 2.7% and peaks in Greenland and :n the nerh- 
em par of South America. 

At first, one might be reluctant to believe thar al) 
these maxima and minima for Gi haplo otype frequen- 
cies are due to drift. One might hyrothesize that this 
immunoglobulin marker reacts to loca! infectious dis- 
eases, and there is a linie evidence for it as discussed 
eariier. However, Baie 1s expected to operate with the 
same intensity for a | markers. It is therefore likely tha: 
many GM gene- cians peaks or troughs in America 
are due to drift. 

The lightimmunoglobulinconstantchain, KM«(]&/,2 
has a mean of 37%, with a wide distribution of 0% to 
80%, minime in the north, bu: at least one in the south, 
and max:ma around Panama. 

The variograms of immunogiobulins tend to be irregu- 
‘ar anc uninformative. The Kell biood group (KEL«K% is 
a rare pclymorphism almost homogeneously near zero 
KEL*Jsa ts also relatively rare (2% aver age). but shows 

a peak above 205¢ on the northem coast of South Amer- 
ica. The Kice group (JK*A) has a distribution of 0% 
to 80%, with minima in the extreme south and in the 
Panam: region, anc various maxima. Its compiemen- 
tary alieie, JK=B is poorly studied directly, it shows a 

complementary maximum in Panama. The Lewis bioed 
group LE=Le also wanes greatly. from 10% to 100%. ar 
has a maximum. in Alaska. LE~Lefa+) has a maximu 
in a neighbor:ng region. but has a much smailer range 
variation. Almost all these blood groups have irregular 
variograms. 

The MNS system shows somewhat less variation than 
other genes. judging by Fsr values, but the range of gene 
frequencies is not small. The M allele varies from 30% 
to 100%. and the S allele from 0% to more than 80%: 
both frequency distributions are probably unimodal, but 
both geographic maps are full of relative minima and 
maxima that span almost the whole range. Of the four 
haplotypes, only the rarest, Ns (6% average frequency), 
does not have a distribution extending from nearly 0% 
to nearly 100%; maxima and minima appear in regions 
already showing strong drift for other alleles, like the 
north-central’ Andes or the Arctic, or in new ones, like 
the coast of southern Brazil. All the variograms have 
positive initial increases with regular slopes, but with 
oscillations, except for Ns which is fairly flat. 

The P/ blood group. allele 7, has a distribution vary- 
ing from 5% to 100%, with a maximum in southem 
Chile and minima in many places, but mostly among Es- 
kimos. The F sz is -levated, and the variogram increases 
initially. 
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Pectidase A (PEPA} is pocriy studied and shows lit- 
tle variation: allele 2 has an av serge frequency of only 
0.6%. The variogram is uninformative and is omitted. 
Taster (PTC#T) is poorly known in this part of the wor'd: 
it varies between 30% and 100%, with maxima in south- 
em Chle and the southwestem cart of North America. 
Minima are among Eskimos. Th:s geographic distribu- 
“tien is in some agreement with an advantage for tasters 
in an area where anithrycid sugstances containing plants 
may be common. at least to the extent that Eskimos. 
who eat essenual/y meat and Asn. are bess exposed to 
the danger. [t is not clear whether the areas with highest 
frequencies of tasters have a pa rticularly frequent occur- 
rence of ecibie plants dangercus for thyroid function. 
ee re ! (PG Mi?) vanes from $5 to 
100% with a mean of 83.§ fer ailele /; the maximum 1s 
in Venezuela. but a seconcary peax is found in the Na- 
Dene region. There are various minima and an irregular 
varnogram. as 1s almost usual. PGM2 is ‘ess well known 
and, in any case. shows less variation. deing confined to 
8C%=-1005° for allele /. A minimem is in the extreme 
south. The vanogram of PG.M2 is uninformative. 
6-pnesprogivconate dehydrogenase (PGD)} shows a 
low frequency of allele 8. with some anomalies in north- 
nerhern Chile. Allele C 
_ and B has the complementary 








eastem North America and in 


is represented on the map 


pattem. The variogram has 2 mccerate slope. 
The R# pepe is also highly variabie. Alleles C and 
E span essentially the whole range. while D is less van- 


able, having, on the average, 96% frequency. C peaks 
in Panama and ts lowest in the Arctic: D is universally 
high everywhere except for minima on the easter coast 
of Nemh Amenca (possibly reflecting Caucasoid admix- 
ture. since Europeans have the highest world frequencies 

the d alele [RH-}). E peaks in the Arctic and in the 
Andes: it is minimal in Panama. 

The most frequent RH hapiotwpes are CDe (52%) and 
cDE (365), and both span almost the entire 0%-100% 
range. The first peaks in Panama. and the second, in the 
Arctic. Next in frequency are CDE (4%), which also has 
several relative maxima in North and South America, 
up to about 30%; and cDe (4.6%), which peaks in the 
Southwest of North America. Ordinarily cDe is a good 
marker of Negroid admixture, which, however, seems 
very unlikely in the Southwest. The cde haplotype is, on 
the average, 2.5% and can be taken as a good indicator 
of Caucasoid admixture; not surprisingly, it shows a 
peak up to 20% on the eastern coast of North America, 
where we have seen other signs of admixture. It is un- 
cemain if the relative maximum in the extreme northwest 
of Canada should also be interpreted as a result of Cau- 
casoid admixture, because the other possible markers do 
not confirm it. Two rare haplotypes, Cde and edE£. show 
minor vanations. Haplotype cdE surpasses 3% in a small 
area of Mexico and reaches 1%—-2% in the extreme south 
of South America. Cde shows very low maxima in Mex- 








ico and in the Southwest of the United States The:r macs 
are omitted, The variograms of ae show jess 
Osci:iations around the curve than most ve 
alleles. probabiy because of the greater number cf cata, 
and slopes are fairly large on the average. 

Tne secreter locus SE vanes fo less thar 205% +2 
100% in frequency of the 
around the ecuator. Pars of che 
by data and are unlikely to r i 
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portec and is not surprisin ing given the b igh at obsenes 
throughout America. 

Transfermin (TF) shows a few troughs of the commen 
allele C, where the alternative allele D reaches reia- 
tive.y high frequencies. up tc 30%: in Panama. senhtem 
Venezuela. and Labrador. 

The major conclusion is that the Americas. espec:al!s 
Sou:h America, show extreme genetic variati 





ts. This 
1S also shown by average For values, which were cai- 
culateé for the 491 populations selected for detailed 
analvsis. Below we compare the Amencan avercse with 


averages of woric groups or regions of interest: 


America 0.070 = 0.906 
Caucasoic (no exclusions) 0.042 = 9 005 
sub-Saharan Africa OSS = 001A 
Australia Oclg9so MH 
New Guinea 0.039 = 0.0C7 
Polynesia C031 =0.0Cs 


In the various regions of Asia. Fsrs range from 9.02 
(Southwest Asia) to 0.038 (Southeast Asai 

Of the various subdivisions of the Amencas. South 
America has the greatest variation of gene frequencies: 
the average Fsr is 0.059 = 0.006. The gene with the 
highest variation is SE*Se (0.30). followed by KEL*J/sa 
(0.19), PGD*C (0.18), and TF*C (0.16). After South 
America, the extreme North has the greatest variation: 
0.051 = 0.007 (including Eskimo. Aleut. al] Na-Dene. 
and also the Chukchi, who cluster with Eskimos}: the 
most variable genes are FY*A (0.26), LE=Le (0.21). 
PCT*T (0.13), and KM+*(/&/,2) (0.10). 

North and Central America combined, including Na- 
Dene but not Eskimos, has a comparatively low average 
Fsy (0.034 = 0.004). The most variable gene is ABO*A/ 
(0.17), followed by A (0.13), HLAB*35 (0.12), and O 
(0.12). Of the various linguistic groups, Chibchan shows 
a variation comparable to that of South America as 4 
whole: 0.059=0.007, with D/=A being the most variable 
(0.17), RH*cDE and CDe next (0.13 and 0.11). and 
finally TF*D (0.11). 

The impression from the geographic maps and dis- 
tributions of gene frequencies is thus fully confirmed. 


America. in particular South America. is ne pe the 
mest variable van of the world. As a conse -ce, there 
are extreme csciliations of mean Fs- values at various 
geographic distances around the interpolated variog 
curves, thats, of the data points shown in een 
These oscillations tend to be lower oniy for genes with 
hign densities of observed frequencies. but even there 
the strong local geograpmic variation generates importa 
fluctuations. 

The F values incicarec in the top ngnt comer of the 
gene-frequency distri ulions given in each geograzhic 
map are Fez values. Dut, unlixe those given above, they 
are obtained from the onginal gene frequencies. They 
therefore include populations that have beer excluded 
from the 491 selected as genetic references and, more 
importantly, they were pooled with neighbors. The data 
from the 491 populations are the basis for the Fsq val- 


6.13. SYNTHETIC MA2S OF AMERICA 


Table 6.13.1 shows the partition of the ‘oral vari- 
aticn among the firs: seven PCs. which cumulatively 
exciain 74.2% of the total vanation. The seventy-twe 
genes usec for the analysis correspond to the 6% genetic 
maps listed in the Table of Genetic Mans with the ad- 
dition of ABO*A2, AK!=/,. GC=/F. Tatie 6.13.2 shows 
correlations of the first six PCs with gene frequencies. 

The anaiysis of single genes shows considerable lo- 
cal vanianon. Patterns found for different genes are 
rarely similar. By contrast. in other continents. sev- 
eral geographic pattems of single-gene frequencies were 
observed repearecly with different genes. In those con- 
unents, one couic easiiy anticipate, on the basis of the 
repeated patterns, and the number of repeutiors of each. 
the general shape of synthetic maps obtained by PCs and 
their orcer of importance. In America we find this oc- 
curs clearly only for the first two synthetic maps, which 
correspond closely to the first two fissions in the genetic 
tree. 

The first PC (fig. 6.13.1) shows a north-south gradi- 
ent with the greatest slope in Canada, thus emphasizing 
the distinction between the Eskimos + Na-Dene group 


Table 6.13.1. Percentage of Total Variance Explained by the First 
Seven Principal Components of American Gene Frequencies 





Principal % of Total Principal % of Total 
Component Variance Component Variance 
1 32.6 § 5.7 
2 12.7 6 48 
3 8.6 7 3.9 
4 6.0 
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not surprising that the For values given in the mars 
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larger than the Fs-s calculated 





An Miespenes nH pep pease: that leads to the same con- 
clusions y of m 
Pere ale the restniction-fragment-iength 
polymorphisms (RFLPs of three inbes. Pima, Maya 
Ticuna, were s:udied (Wallace et al. 1985 ane et al. 
199@), and showed a variation of RFLPs simutz hatof 
genes indicatec above. Analyzing DNA mark Kers makes 
it easier to identify specific mutants and may he 
follow specific migrations more closely. In ferences abou: 
the number of migrants to America that have been: 
in some mtDNA papers, even with tec i 1es aliowing 
higher resclution than those above, seem largels unwar- 
rantec at this s:age of our knowledge. 


anc Amend populations closer to Eskimas on the one 
sice, anc the rest of America on the other side. In South 
Amenica, there is a differentiation between east and west 
According tO some archaeological dates. net universal!s 
accepted (see sec. 6.2). te eastern area may 2/59 be th 
oldest part. There is a good correspondence with the Sts: 
fission, which separates Eskimos and Na-Dene from a!! 
Amerinds. To note: the highest correlation of the Arst PC 
axis is with /GHG/G3* 7a:b0s:b3b35, a 
of Asian origin. 

Most of the divergence found in the map of the sec- 
ond PC (fig. §. 13.2) is observed in North America 
There is little variation in South America. though the 
east-west difference is always noticeable. In North. 
Amenca the major divergence is between Eskimos anc 
non-Eskimos, with Na-Dene showing more similarities 
to the former than to the latter. The peak in the 
eastem part of North America most likely represents 
Caucasoid admixture; this is the area in which 
contact between Caucasoids and Amerinds has been 
longest. This area has ABO*B, relatively high AK/*2. 
IGHG!IG3«f; b0b/b3b4b5 and high RH*cde. strongly 
indicating Caucasoid admixture. 

There is an inconsistency between the observations 
on the frequencies of the Caucasoid markers just indi- 
cated, which are drawn directly from the gene-frequency 
maps, and the correlations of this PC with the gene fre- 
quencies shown in table 6.13.2. The reason for this 
discrepancy is believed to be the existence of inordi- 
nate genetic variation in the Americas. which tends to 
cover other local regularities. The presence of im ortant 
ethnic heterogeneity —that is, of Eskimos in the Nomth— 
also tends to alter the meaning of the correlations of a 
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Table $13.2. Genes Showing the Highes: Corraiatens with the 
First Six Pincicpa. Components cf Amencan Gane Frequencies 
nc 
Rarge sf 
Coreiaion 
P.O. Coeticent Genes 


PC. coemeent ee 
{ 1.0C-0.90 (+) IGHGIG3+24dos1b305, HLA5 * 27 
CG) = 
C.90-D8C (+) ABCHA ABC HAT, ACPA, AG EX, 
KLAA*9, LE*Le : 
(-) ABO#O, AKt#), Dis A, HLAA ST, 





Till 


i 


( 
HLAA®31, HP *! te 
0.80-0.70 (+) HLAB*22, HLAS*40, HLAB +7 a7 2 
(-) IGHG 1G3*zax:9, KM#/181.2) : “ 


2  0.90-2.80 (+) HLAA*30 
= 
O.80=0.70 (+) HLAA33 
(-} PGO+A 
6.70-0.60 (+) JKeB, GCe! 
(-) — 
0.80-0.50 (+) HLAA#2, GLO!, HLAS #21 
(-) TF*#C, MNS«Ms U 
OSC -340 (+) ABO*A2, AG#X, GOeIF, HLAS# 16, Pie! , 
(=) FY*B, HLAS* 15, LE *Lelas), FH*O i) ke Se Te es = eS 





9 O80-2.79 (4) — Fig. 6.13.1 Synthetic map ef the Americas ottaines 2} 
(-) IGHGIG3+za.pcestspecs using the Ars: princ:pai co 
C.73-0.60 (+) Frek 
(-) Ree CDe, Fre, IGHGIG3*/bCo1e3a4e5 
C.80-O0.50 (+) RHeccE, FeecDE, 
IGHG1G3+'a;bCo tedae25 
{-) HLAB#5 
0.50-0.40 (+) PTC*T, HLAEs14 
(-) PGM2=1, LE*Le(a~), JKtA 


4 0.70-0.80 (+) HLAAS28 
(-)— 
0.60-0.50 (+) HLAAS2, HLAS*35, FGM 181 
(-) HLABe 14 
0.50-0.40 (+) HLAB $21, PGM2*! 
(-} HLAB 15 


Ee 
§ 0.60-0.50 (+) ESO*1, GLOl*1, IK*B 
(-)— 
050-040 (+) GC#], FUT2(SE} Se 
{-) IGHG1G3*2a;9, MNS«S, MNS*MS 
0.40-0.30 (+) IGHG1G3+zax;9, HLAB*5, PEPA®1, 
R= CDe 
{-) MNS*Ms, Ri=coe 
6 060-050 (+) — 
(-) FY*B, KEL*K 
0.80-0.40 (+) HLAB*22, RHE, AHscDE, FUT2(SE)*Se 








(-) ABO*B 
0.40~-0.30 (+) CHE1*U, GC*1, GCeIF 
-}) — : : 
Nots.- Genes giving positive of negauve correlation vaiues are indicated by i a a 
(+) or (-}, respectively. Fig. 6.13.2 Syntheti: map of the Americas obtained 


* P.C., Principal component by using the second prine:pal component. 
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PC with incvidual gene frequencies cbserved in a spe- 
cific region 
Central America is more simular to North Armenca than 
to South Amenca. Thus. this map shows approximate 
corespondence with the fission between Na-Dene and 
Esk me. but also witr that between South America and 
the rest of the Amercas. It also highi:ghts Caucasoid 
admixture of the eastem part of North Ameria. 
Extreme vaiues for the third PC (fg. 6.13.3) are 
found especial!s in South America. the contrast being 
remarkably strong petweer [the nomheastem and the 
southern Andes. Normh America also shows some van- 
tion between east and wes!. and in the same direction 
as in Sourh America. It 1s possible that the east-west 
gradients cbserved in the north and in the south again 
express Caucasoid acmixture which, as we have seen 
when discuss:ng singie genes, is especially prominent in 
the 2ast-centra! area of Nomn Amenca, but is not missing 
in South Amenca. Caucasoic acmixture is alse probably 
found among Greeniane Eskimos. who were in contact 
with Vikings. especic.iy on the eastern coast in the ninth 
to fourteenth centumes a.o.. Eventually. the Vikings died 
of starvation or were killed by the Eskimes (their fate 
was never clanfiec). out there may have been genetic ex- 
change. If this is tree. it is not surprising that one finds 
some simicrity in tre degree of shading of the three 
areas (Rat may have had some Caucasoid conmnbution; 
some further clarification to this protlem comes from 
the next PC. An acmixture of another nature—that is. 
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Fig. 6.13.3 Synthetic map of the Americas obtained by 
using the third principal component. 











with Africans—is likely to have taken 
Venezuela anc the Guianas. 

The fourtn PC ‘Ag. 6 13.4) also has a west-to-eas: era- 
dient both in North America and in South America, but 
in contrast to the third PC. the direction of the gradie 
is Inverred :n the north and south. The simuann o 
third ana fourth PCs adds some evidence to the hypoth- 
esis that bein easter Greenland and the eastern ccast 
of the United States have had some Caucasoid admix- 
ture, but the different behavior of the two componen:s 
in Guiana may strengthen the hypothesis of admixture 
with Africans in this region. 

The fifth component: (fig. 6.13.5) stresses the diffe-- 
ence between the Panama area anc the rest of Amenca. It 
is also indicative of migration to the south via Panama. 
The sixth map (not given) shows very little vanaticn 
except in the extreme north, where it emphasizes the 
contrast berween the Aleutian islanders and the Yupix 
Eskimos, occupying the southwestem parm of Alaska, 
with the Eskimos of north-central Canada. 

Other authors have used the synthetic map approach in 
America. O’Reurke et al. in both North (O'Rourke et al. 
1986: Suarez et al. 1985) and South America (O’Reurke 
and Suarez 1986), and Salzano anc Callegari-Jacques 
(1988) in South America. Both groups have founc ev- 
idence of strong genetic dnft in South Amenca as we 
have, and their maps show less regular patterns than 
ours. being somewha: more similar to our single-gene 
maps. Our synthetic mags. however, seem less sensitive 
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Fig. 6.13.4 Synthetic map of the Americas obtained bs 
using the fourth principal component. 
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5. Our method obrains 

d proceeds from them to 
raps. This tends to smooth 
tae the direct calculation of PCs from ong- 
inal gene freccencies of selecte¢ groups or the slightly 
different mapring method usec by O'Rourke and Suarez 
(1986). Differences in methods inevitably highlight one 


to drift than do indivicual gene 


aspect or anciher. our synthetic maps are aimed at get- 
ting general similariues. Our single-gene maps are more 


useful than our synthetic maps for seeing highly local- 
ized effects of drift. 

The conclusions from synthetic maps reinforce previ- 
ous findings and help visualize major genetic regions. 
Eskimos, Na-Dene. and Almosan are well characterized 
and are even further differentiated into subgroups. The 
Caucasoid infiltration in the eastern United States, in 
easter South America, and perhaps in Greenland are 
clear. The difference between the westem and eastem 
coasts of North America is clear. In South America, 
several regions can be defined: the Andes show local 
homogenesty at the level of the higher PCs and always 








differ froma the eastern part of Sourn America 
PCs show cifferences between nemnem.. and ce 
southern Andes, with the northem ones mere $i 
Centra, America. The fourth PC emphasizes the un 
ness of southern Chile. In the eastem pam. one car c.stin- 
guish a nomhem segion formes by eastern Venezu. chs 
the Guianas (see. e.g.. the third PC). probabiy affecces 
by African gene Row: a central one formec dy acc. 
em Braz::, and a southern one corresponding to scuthem 
Braz:}. There are important ecolog:cai differences amore 
these areas. and there probatiy was greater exchang: 












within. rather thar. between, different ecoiogical regions 
The color map of the Amemcas conveys 63.9% ot 


the regional variations.In North America there are gre 
and yellow zones. the yellow being Na-Dene speak- 
ers and the green areas mosty norhem Amering. The 
color picture does not supply 2 clear distinction between 
these and Inuit (Eskimos), probably because the [c:- 
ter inhabit a very thin area on the coast. The south- 
ern art of North America is grayish. ane the pink area 
at the boundary between southem Amzona, New Mex: 
ico. and nomhern Mexico is a som of average from van- 
ous loczl populations: southern Na-Dene (Apacne anc 
Navajo, who also have some geneuc admixture with 
Amerinds} and neighboring speakers of Uto-Aztecan :an- 
guages 

Central America shows a complicated moscic cf 
colors. as expected of a region that was ares 
crossed many times by many groups. The area oc 
pied by Chibchan speakers is relatively homogenécus. 
The Caribbeans are passively stainec. there are ne ac- 
originals lef. 

South America is dominated by two colors. rec arc 
blue. neither of which is found in Nomh America. Boch 
colors appear. though not at the same intensity or with 
the sarre nuance. in Central America as well. indicating 
that there are some remnants of the passage across the 
funnel north of it. Blue extends to the north and northecst 
and must represent a dominant direction of migration, 
where languages of Tucanoan, Caribbean, anc Ge stocks 
are spoken preferentially. The other dominant migranon 
in bright red is found in the southern direction along the 
Andes. but it did expand from the Andes toward the €ast. 
mostly into the Amazon plains, as we have seen from 
archaeology. Is the white spot in the middle of the Ances 
near Bolivia and Pery, an indication of a possible inverse 
Thor Heyerdah! (1950) effect, the arrival of Polvnesians 
to South America? 


6.14. SUMMARY OF THE GENETIC HISTORY OF AMERICA 


The genetic patterns in the Americas fully confirm 
the three waves of migration suggested by dental and 
linguistic evidence: Amerinds. Na-Dene. and Eskimo. 


Their order in time is strongly suggested by their novth- 
south geographical order. Further refinements may revea! 
that more than one entry contributed to the first ware. 
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but the archaeciogical information and 
our uncerstancing of the genetic pattern of Amerinds is 
incomplete. so that further insvesuigst.ons are required to 
settie this problem. 

Eskimos. the fast wave, fairly rapidly Bence the Arc- 
fic Coastal line and rare:s occupied the | In the 
extreme east iGreencanc: they mas he ini ie wrth 


Caucasoids, most trobabiy because of contact with the 
Vikings who settied .5 Greenlard and eve- pe van- 
ished under fairly mysterious cifcumsta . It seems 
reasonabie to assume that some of tha: nopilaée was 
readsorbed by Green.and Eskimos. 

The linguistic anc geographic split between northem 
anc southem Na-Dene is genetically clear-cut and prob- 
ably reflects gene flow from other Amerinds. especially 
in the southern Na-Dene (Apache and Navaio). who had 
greater opporsunities lo receive it, because they were in 
more direct contact. 

Amerinds srow 2 much more complex gicture. In 
North Amenca. there is a banc oe the continent, 
which 1s wide im the east. of Caucasoid adm xture. This 
admixture is also founc elsewhere Sut i is ess intense 
than in North America. In general, we have tried to avoid 
using populanions in which admixture of some magnitude 
Was suspected. Dut it Was impossible to avoid muses 
populations entirely without introducing an unwarrante 
bias. 

In South Amenca, one can use synthetic 
distinguish three maior genenc regions: the Andes, the 
Amazon basin. anc the southem plateau. They are very 
different ecologicaliv, and genetic exchange may have 
been less eee ameng them than within. The genetic 
picture within the regrons ts so wariaole that an enormous 
amount of genetic drift clearly must have occurred. This 
varianion is also found in North and Central America. 
bu: itis somewhat .ess extreme: besides. much of the ge- 
netic variation in North America is a direct consequence 
of major differences among ethnic groups like Eskimos. 
Na-Dene and Amerind. maintained over the millennia by 
ecological. behavioral. and social separation among the 
groups. No such obvious original ethnic differences ex- 
ist in the rest of the continent. Clearly, fissions of tribes. 
anc probably also fusions. have been numerous. Many 
tnbes have probably originated from a small number of 
founders, justifving the enormous intertribal and interre- 
giona! drift: they must also have moved around. as they 
sull do, especially in areas like the Amazon and Orinoco 
basins. An important testimony to the extensive move- 
ments of Amerind tribes is the extreme fragmentation of 
the linguistic map, especially in South America. 

It would be interesting to know whether some of 
the South American linguistic families existed before 
the passage through Panama and, if so, in which order 
they entered. The Andean family is found along the 
Andes, alternating with Paezan and. in some places, 
with Equatonal. It is not unreasonable to think that the 


maps to 





Andeans entered before th 
extenc farther south. The Pae 
orth America (Flori¢a: ar 
Chibchan, which iS found mostly 
South America The reiatio ste of 
may antecate their entry into South Am 
Iris very difficult to make inferences about 





reed 


anal pata ‘ 
entry of ine oe 2 who todas speak ies 


basis of the geographic distr; ‘uti ion of Eines Families, 
however, it seems natural to suggest thar they eniered 
in the order in which they are found in, South Amenca, 
those located farther south being Arst. Some eae 
however, have a very wide range: the Equatorial family, 
for instance, is spoken from Venezuela to Umiguas 


| West East 
North Chioenar 
(lates!) ‘ Carb 
Tucancar 
Panoan Equatorial Ge 
South Paezar 
(@arlies!) Andean 


These consicerations could have more weigh: if there 
was a good correlation be:ween linguistics anc 
in South America. Unfortunate:y. there is not. or it has 
not yet been found. Moreover, the considerabie genetic 
noise causec by drift. and probably highiy variable from 
peace to place. makes an historical interpretation of the 
genetic tree less credible in South America thar. in othe: 
parts of the worid. With very sma!l populations. of van- 
able size, evolutionary rate from drift is so variable that 
the Jength of the branches of the tree is hardly indicative 
of evolutionary time, using distances based on gene fre- 
quencies. It ts difficult to say if othes approaches —for 
example, using mtDNA—can be more useful. 

At the moment. the simplest hypothesis is that fissions 
and movements of tribes. their complex gene flows and 
fusions, and the contrast that can be expected between 
the genetic and linguistic effects of fusions between 
tribes all contribute to dissociate genetic and linguistic 
evolution and to some extent even their relation with 
geography in this par of the world. Some regularities 
emerge from the genetic analysis of major geographic re- 
gions in South America but, at a microgeographic level, 
several poor or negative correlations among genetics, 
geography, and linguistics show the need for more de- 
tailed research. perhaps carried our with other methods. 
The research by Spuhler in North America and that on 
the Panama Chibchan (Barrantes et al. 1990) reassure us 
that we are on the right track in assuming a parallelism 
of genetic and linguistic differentiation in Amenca, that 
this research model is productive. and some times even 
more informative than work at a macrogeographic level: 
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raeigne’ to test whether the senlement of 
have produced the high genetic vari- 


the pee couid 
ation observed (Cavalli-Sforza 1986). five assumphons 
) demes (tnbes} were of census size SOC: 
d “buds” 25% of the size of the inital 
ceme, (3) buds Aassiee in size every generation of 25 


were made: (! 
(2) they procuce 


years (a rate of growth supponed by many observations 
on pepuiaiions in free growth; see sec. 2.7); they there- 
fore reached the size of a full deme in 50 years, (4) in 
a pudding cycle (two generations}, a deme moved an 
average of 20 miles (5 miles per year}. (5) It ts Jikely 
that buds advancing in new terntory had low mortality. 
living in environments either not contaminated or less 
contaminated by previous inhabitants, on the contrary. 
demes in segions behind the advancing frontier would 
soon siow down popuiation increase. Perhaps increasing 
morality was caused by rapid saturation of local popula- 
tion density. It is a necessary assumprion of any expan- 
sien that copulation growth is rapid at the frontier anc 
ceases cr siows down considerably back of the frontier 
Eres and Cavalli-Sforza 1985). 

ese conditions, the occupation of the Amer- 
: be completed in few miliennia, and. in the 
atsence of admixture between demes. the final genetic 
variation, between demes wouid even be too high with 
CO. Gene flow between demes would. of course. 
reduce genetic variation. Trital fusions are bound to have 
played an important part because the genetic variation 
would De excessive if the models above are nght. 

A demic budding and expansion process in two dimen- 
sions wou'd probably be random in direction. certainiy 
unguided except by the search for game. safety. and 
comfort. The idea that a single band wandered across 
from Asia to America seems unrealistic. Along coasts 
and rivers, the process would be closer to unidimensional 
and unidirectional. The average rate of (random) move- 


ment of § miies per year is fast. 3 
ness means that often, but not always, 
the group to new temmtory. It is. of course, po: 
moverrent was by Jeaps and bouncs. greater: mes 
per move if people staved in the same pia 
eral years in a row. This pattern of repeatec mesertent 
involves a specific behavior that .s not typical of present. 
day hunter-gatherers (e.g.. for Atncan Pygmies. C2.a.:- 
Sforza 1986), who move for long cistances du e 
year but on esxablished paths and repetitive, we.l-knc 
circuits. In the past, Pygmies have cenainiy mevec Se 
long distances. in search of new abodes. but itis @:fhou 
to find comparable modem situations. 

The mode! is very approximate. and only an accv- 
rate simulation could give more realistic values. Perhap 
only at a later stage, closer to saturation of poputaiion 
density. fusion events would become more common. s 
. difficult to evaluate the saturation density in ensirc 

ents as diverse and poorly known as those in South 
ee Clearly. population density gradualiy rose in 
the Andes to levels much higher than in the rest of the 
subcontinent. Many urban developments. the skil. [Li 2x- 
ploitation of the variety of ecological niches anc ast: 
social management in organized states must have grac- 
sally Dut greatly increased the carrying capscity oF whe 
Andean region in the last few millennia. 

The most successful civilizations arose im the Ances 
and in many parts of Central America where the climate 
was more favorable. No such developments ever tock 
place outside the Andes or other parts of Central a ver 

he 
be 
















ica. But in the northem subcontinent. in times 
European contact. Plains tmbes were probaoiy oi 
tively large size. More sedentary groups lived in com- 
munities that reached numbers in the thousancs (sec 

6.4). Thus. wherever population numbers grew. the ef- 
fects of drift were buffered and. especially where ur- 
ban communities arose, they were eventually drasticaily 
reducec. 
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